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KDITOE'S INTEODDCTION 

On page 243 the author of thia book puts his finger upon 
one ot the weaknesses in the present situation regarding 
industrial education, and at the same time points out (me 
of the most fruitful fields t^ effort. He says, "One of the 
great problems connected with vocational education b the 
systematic truoing of a sufficient number of instructors for 
existing and proposed vocational schools." The lessons of 
our industrial unpreparedness as revealed by the war have 
not berai lost; never in om- histoiy has there be^i such a 
teen realization of the dq>endaice of production up(m sldll, 
and the part that wise methods of training can have in cul- 
tivating skill. A few years ago we were greatfy concerned 
about supplying skilled workers; now we realize tlie equal 
necessity ai training men and women to utilize the skill 
which the workers bring to their daily employment; hence 
the demand {or training foremoi and empkiyment man- 
agers. In our ways and means for meeting^ these incieasing 
demands we are at once fortunate and unfortunate; fortu- 
nate in adequate financial siq>port for sound instructor 
training plans; unfortunate in a shortage t^ people to or^ 
ganize and direct them, and doubly unfortunate in a lack of 
organized practical material for use in instructor (teacher) 
training classes, 

Teadier-txaining under the terms of the Smith-Hughes 
Act occupies a unique poation in that a considerable amount 
(tf money m^ be made available at the very outset of the 
work — a condition which has rarefy existed in American 
educational history when hew types of education have been 
[Hopoaed. f The law itself makes an allotment id moncyto 
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vi EDnOB'S INTBODUCnON 

evaty State fur teadier-truning in the fields of agriculture^ 
home economics, and trade and industiy; it provides that 
not less than tw^ity per cent nor more than sixty per cent 
of the whole shall be expended in any one of tlie three fields, 
and further provides that eveiy dollar of Federal money so 
expended shall be matdied by a dollar from State or local 
som^MS. The small States of the Union are allotted at least 
taOOO for tr^iung teachfffa. If the State Board of Educa- 
tion of a small State should decide to spend only the mini- 
mum amount pos^ble — twenty per cent — this State 
would have $1000(tf Fedcml moneytobematdiedby^lOOO 
of Stateorlocalmooey, and would have, in all, not less than 
tSOOO to be expmded for thetraining of teachers for service 
in trade and industrial schools. Should the Board of Educa- 
tion of a small State decide to spend sixty per cent, the maxi- 
mum amount pos^ble for this votk, this State would have 
available $6006. From these sums the amounts vaiy until 
we have the posubility of an expenditure for this work of 
i^tproximately 9170,000 in the most pc^uktus State. 

llie probl^n of teadier-truning is an imminent qne f<Hr 
several reasons. (1) There will be a constantly growing de- 
mand for suitabfy qualified teachers as tiie States put into 
(q>eration their plans for trade and industrial schools. (S) 
Each of the States accq)ting the benefits of the Federal Act 
for industrial education, must, hy the terms of the act itsdf, 
not later than 10SO begin its program of trwning industrial 
and trade-school teachoa. (8) A wise ^)enditure of public 
money makes it incumbent upon aO concerned with the 
administraticm of Industrial education, that methods and 
content of teadier-training courses be formulated at the 
earliest possiUe moment. 

The content of a teacher-training course for teaches d 
trade and industrial subjects is determined by two ctmsid- 
erations, what to teach and how to teadu ' Tlie content ot 
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EinTOB'S INTBODUCTKffI vii 

what to teach is determined by the kiii4 ol knowledge and 
infonnatioa needed by the workmen skilled in the field in 
i^di the teacher works. Hie pidblem <tf training a skilled 
man efficieatly and expeditiously to teach others what he 
himself knows is the vital part of such a teatdm-traiuing 
com^e. 

Wherem does a training ooorae for vocational teachers 
differ from a coiirae deagned for any other groupof teachers? 
Tbia question has been frequent^ discussed for aevoal 
years, but it b doubtful if at the present time there b gen- 
ial agreement throughout the cotmtiy aa to the content of 
a course for vocational teachers and a dear definition of dif- 
ferences. The pluase " pitrfessiona] training " for any group 
of teadiers b not wdl defined. A varied of coursea have 
been developed at many institutions and every year the 
study of education brings new developmoits. In college 
and univermfy catali^ues to-day we see kmg lists of courses 
having to do with education, frequraitly woriced out in great 
detail and minateness. Sudi courses as are suggested by 
the follomog topics are fiequmt: 
^^[istory of Education. 

Prindples ot Elementary Education, 
vfrinciples (A Secondary Education. 

OrganizaticHi and Administration d Elementary 
E>lucati(Mi. 
"- Orgaiiizati<ni and Administration td Secondary 
Educatiim, 

Educational Fsycbolc^jy. 

General Method of Teadung. 

Spedal Method of Teadiing Farticnlar Subjects. 

Observation of Schools. 

Practice Teaching. 

An etamination ot the catalogaea of educational institu- 
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tJons throughout the country will show that every one <^ 
these topics has been ai^lied to vocational educati<»i. 

One charged with organiziug a course primarily intended 
to train teachers in vocational schools faces a bewildering 
mass of material if he attempts to make his course compar- 
able to tiu»e developed for el^oentaiy- and aeccmdaiy- 
scbool teadiera. It may not on^ be bewildering, it may be 
discouia^ng, and yet. somdiow or other, those charged 
with the administration of vocational education have to 
solve, as well and as fully as pos»ble under existing condi- 
tions, the problem of securing proper^ trained people to 
serve in trade and industrial schools. 

Thoc is a belief that professional study will help in pie- 
paring those teachers, but the term "professional study" 
is very elastic, and, doubtless, acvaal years <rf experimen- 
tation must elapse before there is general agreement re- 
garding the Tninimiiin amount of professional study accept- 
able eiliier in tenns of time devoted to such study or the 
content of the course. 

Whatevn the course should iudnde, it must be closely 
correlated with the land (rf sdioob to be developed in a 
ffvea locality. It should also be kept constantly in mind 
that the aim of the vocational school is specific and the 
sdtool presents problems peculiar to that type of school. 
These problems are not those of an elementary or a high 
schooL Th^ are conducted for different purposes; thtar 
results are tested by different standards; they deal with dif- 
ferent groups of people, with differmt methods of teadiii^, 
different equipment; and further, the particular problems 
of the vocational school, taking the country at large, have 
not been made the subject of special con^deration in estab- 
lished institutions; also, if the vocational school serves its 
purpose it must be kept in the most intimate contact with 
industrial resources and industrial conditions in its locality. 



N Google 



EDITOB'S INTBODCCnON a 

In other words, the vcwational field of training is an ever- 
changing one. All tfaeae conditions make different demands 
upon teachers and upon those who would train teachers 
than are presented by the regular puhlic schools. 

The plans for teacher-trdning, on analysis, show a recog- 
nition of four qualifications or sets of qualifications desired 
in a teacher: 

(1) He should be master of the subject he proposes to 
teach. 

(2) He must be able to deal qnnpathetically and intelli- 
< goitly with adolescents and adults. 

(S) He must know sontething of the relation of indus- 
trial education to other fidds of human endeavor. 
(4) He must know how to teai^. 

Every teacher-training course, or evray subject proposed 
for study in such a course, may well be chall^iged on the 
ground of what it can contribute to producing or cultivating 
one or more of these four qualifications of a teacher. Aiqr- 
thing that does not contribute to one of these four qualifica- 
tions is superfluous, because the time available for relevant 
matter is all too limited. Hie amount of time available in 
any proposed scheme of teadier-traioing is very limited and 
must be utilized in the most effective vay. Every proposed 
course should, therefore, be challen g ed on the ground of its 
selection of field in which the studoit is to spend his time; 
that is to 8^, if we wish to produce a teadier of carpentry 
for a niut trade school or an evening trade extenaon school, 
what work should he take in order to make his teaching most 
effective? Obviously, if he is assumed to be a master of his 
trade — and no others are at present being discussed — we 
shall not give him furthea- practice in his trade as a caipenter. 
But judfpng by the proposals that have been made, bey<md 
this <me thing there Is little i^reement on what he shall be 
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given in order to become on elective teacher ia a schooL 
We note courses bearing such labeb as these: 

Principles of Vocational Education. 
Cturent Practices in Vocational Educatioii. 
The Psychology of Vocational Education. 
Industrial and Trade History. 

^umooua others Qiight be dted. 

Running all through proposed teacheNtraining courses 
there spems to be assent to the proportion that the trades- 
man 1^0 is to become a teacher needs to be trained in how 
to ttaeh, but iriiat he is to do, or what he shall study to bring 
about this result, is, as yet, an unsolved problem. 

Such coDsido^tions as these have evidently been in Mr, 
I>oolcy*a mind as he has brought together the material tor 
this book, out (A iua years of aqierimce as a director of trade 
and tedmlcal schools, as a truner of teadiers, as an or> 
ganizer of courses, and as a stud^it of the many and varied 
phases of vocational education. Only in a secondary man- 
ner does this book deal with the art of teaching; it^ value lies 
in its compact summing-iqi of facts and prindples, its 
"sampling" of methods and devices in organizing material 
for purposes of instruction, all of which, when handled by 
a live teacher of teadiers, will be a constant stimulus to 
the membos of the dasa to draw upon their own stores 
of knowledge and experience, to focus their thinking upon 
the problems at hand, and to justify their solutions by 
clear reasoning on adequate data, rather than by dogma- 
tism. The best book is one that compeb thinking, the 
poor book offers ready-made solutions; this book happily 
avoids the latter. 

The real teacher will always want to know the relation of 
his part of the work to the whole field. This book presents 
ft valuable combination of "high li^ta" and "background." 
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Hie unit of thou^t in each diaptw is rraiforced hy a aeries 
of thougbt-provoldng questitma and a skillful selection from 
the literature of the subject, which should be of great value 
not oniy in the actual woric of the teadier-training dass. 
but also as the constant companion of the teacher in his 
efforts to make himself a better teacher. 

C.A.I 

WASEiiraToit, D.C 
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PRINCIPLES AND METHODS OF 
INDUSTRIAL EDUCATION 

CHAPTER I 

THE VALDB 09 INDDSTBIAL EDUCATION 

Education ia one of the oldest, if not the oldest, uutitn- 
tion respondiDg to human needs. The ideal system of edu- 
cation has always beoi that which in the highest degree 
prepares one for the duties of life. This means in a general 
sense the development of tb« whole man, the physical, the 
intellectual, and the moral. 

In the early ages education waa ^ven in the home, and 
was an intensely practical education. It waa giv&i in an 
inffnmal roBunet, while the child was tau^t the usual 
methods ol supplying the necessities erf life, food, clothing, 
and shelter. Later when religion was organized, a spetnal 
training for iniesthood was introduced, consisting of a purely 
literary training on philost^hy, literature, and science. 
This trwning was not provided in the home, but by special 
teachers, who tauf^t this knowledge in a more or less or- 
ganized form, and in a vay tormal maana. ■ Thus we see 
the early development ct the two types of education; the 
intensely practical, taught in a natural, interesting manna*, 
under the direction of the home, and the purely literary, 
taught in a very logical and abstract fashion. Later, special 
teachers gave formal education in law, medicine, etc., and 
the term "education" was applied to any form of <»ganized 
knowledge tai^t by formal methods usually in a building 
called a schooL la order to distinguish between the type of 
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edu(»ti9i|-t^t-traiBa tl^^ nuod in genent] and that vhich 
tratnftlor3vi^,*mediciBe{~eltft,-the term "cultural" was ap- 
plied to the former and "tedmieal" to the latter. These 
two terms were used for many years. As the educational 
system became more complicated, with the various kinds 6t 
schools, the term "tedmieal" lost its original definition, 
training directly for a career, and was ^>pUed to instruction 
that dealt with industrial arts. On account of this confu- 
sion, the term "technical education" is seldom used to-d^ 
in its broader sense. ' The word "vocational" has taken its 
{dace. 

To-d^r we find four great divisicms of education : physical, 
vocational, social, and cultural education. Physical educa-' 
ti(m inchides all forms of training and instructitm, the ccmi- 
troUing purpose of whidi is to conserve and promote useful 
development of the body and its capacity. Sodal education 
m^ include all forms of training and instructicoi designed 
to make better group living and activities; that is, all moxal i, 
educaticm, civic education, ethical truning, and much dF re- 
ligious instruction. Cultural education includes all forms oS 
educatifm; that is, training and instruction designed to de- 
velop valuable cultural interests in such fields as art, litera- 
ture, science, and history. Social education and cultural ed- 
ucation are often considered jointly as "general education" 
or "liberal education." Vocational education includes all 
forms of spedaUsed education. 

General education aims to develop general intelligence, 
the power of appredation in all common fidds of utilization, 
and the ability to use languages, mathematics, sdentific 
methods, etc., withfnit reference to any specific coding: 
while vocational education has as its lum, to prepare for a 
specific calling, such as law, medidne, machinist trade, etc. 

The occupations that mea and women follow, that are 
[ffoductive and lead to self-support, may be groiq)ed into six 
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large classes, namely, the profesaioiu, the agricultural pur- 
miita, commercial pursuits, trades and industries, and home- 
making and nautical pursuits. The divisions of vocational 
corresponding to the above occupations may be divided into 
these divisions: professional educatitHi, vocational commer- 
dal education, vocational agricultural education, vocational 
industrial education, and vocatitmal home^naking and 
nautical education. 

Industrial education denotes the field of vocational educa- 
tion designed to meet the needs <^ the manual wage-earner 
in the trades and industries, and in the home. Tbia educa- 
tion is given to persons over fourteen years of age. It is true 
that cert^n forms c^ hand-training, given to persons under 
fourteen years of age, m^ contribute to industrial effi<nency ; 
nevertheless it is not ccauidered as specific trade truning.' 

This volume will deal with the prindples and methods of 
teacliing involved in vocational industrial education; that 
is, the form <A vocational education that prepares the in- 
<£vidual specifically for some industrial pursuit or trade, 
such as a macihiniat, millwright, etc. 

The different forms c^ hand-work given in the first six 
grades to boys and ^Is, paper-folding, picture-mounting, 
day-modeling, whittling, weaving, needlework, and other 
constructive activities within the range ctf the expmence of 
children under twelve years of age, are called "manual 
arts." The form of training and instruction, usually in wood 
and metal, sometimes printing and bookbinding, tor boys 
between the ages of twelve and eighteen, is called "manual 
training." Corresponding to manual trying for boys, a 
course called "household arts," "domestic economy," or 
"home economics," is provided, in some schook, for ^Is 
between the ages oS twelve and eighteen. The course con- 
sists of a variety of practical exerdses and experiences in 
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cooking and sewing, to give some practice and an insi^^t 
into domestic operations. The above forms of education, 
manual and housdiold arts tr^ning, are part of general 
education, and are provided to make pupils appreciate the 
value <A industrial and domestic life. 

At the age of twelve, about the sixth grade, a prc^ram of 
instruction and trmning is offered, to children who are not 
profiting hy the regular course of instructioQ and are not 
going to college, to parti<npate in a series of practical experi- 
ences relating to many vocations. This is not vocational 
education, but prevocational education, and assists pupils 
to sample different trade experiences, so that it will be pos- 
nble for them to make an intelligent choice of occupation. 
Vocational guidance is a form <rf instruction and rumination 
to present trade informaticHi and guidance to pupils ov&e 
twelve years of age. 

The conclusions from a number of surveys show that the 
great bulk of boys and girls leave school as soon as the law 
allows, usually at the age of fourteen, b^ore completing 
the elementary course. This army of diildren is four times 
as large as the group which at s^proxtmstely the same age 
enters the high school. About one of every six of these chil- 
dren has reached the eighth grade, one in every four has 
attained the seventh grade, and one out of every two, the 
sixth grade. 

These pupils expmence very little difficulty in obtmning 
work at a high initial wage in so-called "blind-alley" em- 
ployments; that is, a work that requires little trmning and 
involves little thinking. Another important point is, that 
these pupils are very restless, drift from one occupation to 
another, and are idle approximately one half of the time. 
The so-called "skiUed trades." such as the higher branches 
of metal and machine trades, the building and printing 
trades, do not care to receive children under sixteen years <^ 



N Google 



THE VALUE OF INDUSTRIAL EDUCATION 5 

age, because th^ have not the physical development to do 
consecutive or accurate work and require considerable sup^- 
vision. Very few of the present elementary, and practically 
none of the evening schools, show any great assistance to this 
group of young people, in the tr^ning, discovery, guidance, 
and development of their capacities or preparation for the 
work they might or do enter. It is from this group that 
industry recruits its workers. 

A very high percentage of the skilled workmen, foremen, 
and superintendents of industries and trades of this country 
to-day have been educated across the water, vrbSs the Amer- 
ican boys occupy the ordinary clerical, mercantile, and a 
number of unskilled positions, at hardly a living wage. 
Whatever preparation the public school system is providing, 
for the training and development of young people for the 
work they are to enter, is given in the high school, where 
about three per cent of the pupils are found, and less than 
one per cent of those ever go into the industries as mechanics. " 

The progressive development of all trades and industries 
demands the trmning of a group of skilled workers who may 
act later as foremen. The future skilled workers must be 
trained. Industrial ctmditions to^y differ very greatly 
from those of earlier times. For example, trade and indus- 
try are more ambitious, more successful, and more scientific, 
than ever before. They have content that is worthy of 
study for itself. Years ago they were too simple for intel- 
lectual study. Now they require the highest form of mental 
study and demand the best intellects. 

A glance through educational history will show us that 
the reason industry has not received a dignified place in the 
course of study of the public school system is due to the tra- 
dition from the Greek philosophers, who looked with con- 
tempt on manual work which was performed by slaves, 
workers, and tradesmen of the age, and purposely omitted 
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from the sdiools any training along the line of utilitariaa 
subjects. During the Middle Ages the same feeling existed ; 
industrial education was apart from cultiu^; one was a mat- 
ter of apprenticeship and the other a matter of books. This 
state of affairs continued in England up to the nineteenth 
centuty, when the primary school provided the education 
for the industrial w<u-kers. Pupils were educated in the 
high^ schools to be employers. People were expected to 
remain or continue in their station of life. Culture was the 
possession of the upper classes and had absolutely nothing 
to do with utihty. During the last century the sentiment 
that the masses were expected to support the classes in their 
leburC) particularly in America, has passed away. The 
spirit of democracy has dominated our social system, so that 
to-d^ every man is expected to be a worker. * 

Vocational industrial education or industrial education 
may be justified on the grounds that a democracy means 
equal opportunities for all, that every one should be engaged 
in a useful occupation within reasonable bounds of age, 
health, and strength; that is, all persons of both sexes, not 
incapacitated or in school, should be working. aPracticaUy 
eighty-five per qmt of the present workers — those who 
work for pay — are engaged in producing concrete material; 
about five per cent are engaged in professional service; the 
other ten per cent are in various forms of personal service. 
Life and health, and to a large extent discipUne and charac- 
ter, must be derived from employment in the industrial and 
commercial fields. Any large number of men and women 
without training for some definite occupation, and not able to 
be producers, are apt to become a heavy burden on society,* 
and often form a discontented class that threatens the exis- 
tence of our Government. Society must provide means and 
training for the proper distribution of human talent, in order 
that every member may be assured of a living wage or salary. 
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. Industrial education m^ be advocated because of flie 
increased earning power it affords. The salary of a person 
m^ be determined by certain factors which may be divided 
into two 0X>ups, the individual and the organization. The 
individual group includes such factors as natural ability, 
prop« development of the body, the developmrait of honesty 
and morality, which are by-^ucational products d geno'al 
educati<m and industrial education. The factors that enter 
into the organization group are capital, up-to-date appli- 
ances, leadership, proper allowance for depreciation, etc. 
One of the chief factors that will increase the productivity 
of the individual is industrial education. Increased pro- 
ductivity means that the country as a whole will be able to 
increase the standards of living and tlie worW will be able 
to have some of the luxuries. 

To summarize: It is in the interest of society, labor, and 
capital to have the most efFective system of industrial edu- 
cation. Rx>perly trained workers (labor) increase the pro- 
duction. From the workers' point of view physical energy 
and knowledge represent the workers' capital, and the great- 
est return to the workw, in addition to personal satisfacticn, 
comes only throu^ an efficient system of industrial educa- 
tion. Sodety [srofits when every member has rendered lua 
greatest contribution. 

QUESnONS FOB DISCUSSION 

1. What was the pruMpal um of formal educatioD in the ttaif ages Id 
(a) Borne; (»} Atbeni; (o) Middle Ages; (d) United States, to-dayP 

2. What caused the disnge of the miii of foimal education during the 
different periods? 

S. State tbe division of edneatiou that each one of the following si^jects 
rtprcsents: 

(a) Wannal tnioing in the sixth grade. 

(b) unitary drill in « bi^ school. 

(e) Bedcation in an evening high scbooL 
(i) Porpng in a technical high school. 
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(e) I'int-year aoence. 

if) Freacb in « claMJcal lugh school. 

(g) Civics in a community cenUr. 

(A) Boof-traming for house carpenten in an evening trade schoc^ 
t. What is the distinct meaitiiig to-day of "technical education"? 
B. What is themeauing of the t«nn "vocational education" to-day? 
0. What is the distinct meaning of "industrial education" to-day? 

7. Name the clasB of education to itbidi eadi of the foUowing occopa- 
tiona belong: 

(a) Sea pilot {■) Dentist 

(b) Die-dnker. (/} A housewife. 
(e) Maricet-gardener. (ir) A chemist 

(d) Stenographer. (A) An expert accountant 

8. What is the meaning of "industrial efficiency "? 

9. What is a "blind-alky" enq>loyment? Give a list of sudi enqdoy- 

10. What is a "piodnoa," "conmmcr," and "non-pioducer" in an eco- 
nomic sense? CKve an «9umple of eadi. 

11. Trace the stages of developmrat of a sted boilei plate from the tinie 
it leaves the ground to the Ume it is installed as a btNler. Explain in 
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CHAPTER n 

THE EDUCATIONAL NEEDS OP TRADES AND INDIBTRIES 

Since industrial education is to tnun spetnfically (or defi- 
nite positions in the trades and industries, it is clear that to 
be effective it must function with their needs. The modern 
M^anization of industries and trades tends toward the uses 
of Idbor-saving devices and power machinery. This means 
a tendency toward standardization and specialization of 
INY>duct3, which involve a large organization under one roof 
and one manager tor purposes of economy. Every organ- 
ization is divided into two departments: production (manu- 
facturing) and the distribution (selling) phases. The pro- 
duction is carried on by an organization varying horn a 
large to a small scale, composed of a manager, agent, or 
superintendent, overseers or foremen, section or second 
hands, and workers. The large establishments have in addi- 
tion designers or draftsmen, testers or chemists, shop super- 
visors, and sometimes research engineca^. 

The manager or supaintendent may or may not come 
from the ranks. In the past it has been possible for men 
lacking technical trdning, but possessing good common 
sense and business capacity, to rise to this position. This is 
not true to-day in a great many engineering establishments 
and large factories. Oftentimes he is a technically trdned 
man who entered the industry direct from schotJ as an as- 
sistant to the manager or superintendent. A manager or 
superintendent must have a great deal of foresight and will 
power. He must have initiative, an analytical mind, and 
executive ability; that is, he must be able to see clearly a 
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problem, its solution, and have the ability to put the solu- 
tion into effect. 

The progress rf industries in the past has been due to the 
efforts of scattered inventors and workmen all laboring un- 
der great disadvantages. Manufacturers and tradesm^i 
are be^nning to see that there are numerous possibilities of 
applying different scientific discoveries that have taken 
place. Competition compels us to realize that all indus- 
tries and trades have developed to a point where the work- 
ing-out of theory and practice has become a science, and 
that the application supersedes the old "rule-of-thumb" 
method and demands the contmuous employment of scien- 
Ufically trwned leaders in a bureau of research. * The results 
of this bureau will tend to lower the cost of production by 
diminating manufactory weaknesses, improving toob, and 
applying the principles of science to raw materials, waste 
products, methods, etc. It is for this reason that large cor- 
porations such as the General Electric Company have a 
research staff with a group of specialists working on new 
industrial problenvs. The group may include chemists, biol- 
(^sts, designers, metallurgists, mechanicians, etc., who have 
been trained in the scientific departments of the collies. 

A foreman usually comes from the ranks of work^^. He 
is the job master, and as such must be able to get good work 
out of men. This means he must have good judgment of 
human values, handling men. In addition his outlook on 
life will be very different from that of the worker. He must 
have a habitual reaction to human reaction. 

The skilled worker should have, in addition to a good 
physique, a clear mind capable of keen perception, and an 
inventive mind, which is often called ingenuity. The keen 
sense-perception should be such as to do very accurate work, 
dealing with measurements of a thousandth part of an inch. 
The skilled worker differs from tiie unskilled worker in the 
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d^ree of mental veisaUIity. He has acquired by esperience 
a fund of information and skill so that he is able to form new 
judgments. The experience of the skilled worker is such 
that only recent trade experiences are available for ready 
recall. This is the principal reason why a skilled workman 
cannot leave his trade fta* any l^igth of time without suffer- 
ing a loss of skill. 

Semi-skilled workers or machine tenders, etc., should hsv< 
a good physcial development and quick time-perception, 
which is really the ability of being dexterous. Oftentimes 
they are physically sluggish, in addition to the general char- 
acteristic of slow mentality which may be due to the lack of 
good nutritious food or dissipation, or both. Any reflective 
action on the part of the semi-skiUed worker retards his rate 
of production. These w(»kers are generally recruited from 
the ranks of those who leave school, follow a line of employ- 
ment with no prospects until they reach manhood, and then 
see a chance of getting an adult wage without going through 
the trying necessary for the skilled positions. The worker 
is seldom called upon to meet a new situation, and his work 
never involves problems whidi cannot be solved from the 
limited range of Ms past experiences. This automatic and 
semi-automatic machinery develops a fatigue, which is a 
serious problem. Women are able to work in thb way bet- 
ter than men, and do not show fatigue to as great an extent. 

The unskilled class of workers usually represents the least 
intelligent part of the community. Of course there are ex- 
ceptions, as in the cose of bright young people who have be- 
come "blind-alley" workers or others who lack the sense (rf 
responsibility. In spite of the great increase in inventions, 
there are a great many processes performed by unskilled 
labor. 

The occupations found in trades and industries may be 
rou^Iy divided into the following groups: 
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Occupations requiring skill and trade knowledge. 
Occupations requiring skill and no trade knowledge. 
Occupations requiring trade knowledge and no skill. 
Occupations requiring neither skill nor trade knowledge, 
except in a very low degree. 

There is a cert^ amount of industrial training that must 
be imparted to the group of men on the distributing phase 
of industry. The knowledge <rf the salesman of his product 
should be thorough, and at the same time should be very 
diff^ent from that of the mechanic.* 

A great many men and boys are injured and many die 
every year on account of injuries or the conditions under 
which they work. Experiments and careful questioning of 
injured people seem to indicate that most hand injuries are 
due to performing work on machines automatically, and be- 
cause, without the intellect, the hood has no sense of dang^ 
until just at the instant the injury takes place. The as- 
sumption is that the hand proceeds automatically to correct 
the machines when they become jammed or caught, and 
unless the intellect becomes active, the hand is endangered 
and caught. The inclination of the workman to perform 
his tasks automatically has caused nearly all industrial actn- 
dents. If employees worked with their intellects fully con- 
centrated upon their work, guards would not be necessary, 
for workmen would be awoke to all dangers at all times. In 
many lines of work this concentration would cut down pro- 
duction more than fifty p^ cent. If the workman had to 
think of every move of his hand before acting he could not 
do more than half of his work. Therefore machinery must 
be both guarded and production decreased in order to obtain 
best results. A great many accidents and industrial diseases 
may be prevented by care, safety devices, and proper safe- 
> See page 207. 
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guards for the health of the worker. A spedally trained ex- 
pert called a "safety engineer" is usually employed to look 
after the welfare of the men and boys, teaching them bow to 
avoid accidents and to prevent disease. 

Every year many workers are released trom the trades 
and industries on account of injuries received. These men 
and bt^s are often allowed to remain idle tot the rest of their 
lives. Very carefully prepared devices called "working 
arms'* and "working legs" have been invented tor injured 
men, to assist them in performing certain lines of work. In 
many cases the earning power of the injured worker has 
equaled that of the normal man. 

V- One of the most serious problems to-d^ that confronts 
the industrial world is the discontent and unrest of the work- 
ers of the trades and industries. This is due in a measure to 
the overgrowth of the present industrial conditions of highly 
specialized work that has made the worker a mere attach- 
ment of a mac^ne. Modem engineering has developed the 
machine part of industry at the expense of the human factor. 
To illustrate: Modem shop systems in general have been 
organized so as to allow to each machine a definite earning 
capacity that is expressed in the form of a daily or hourly 
machine rate. Machines represent the investment of large 
sums of money, and therrfore must be kept at work all of the 
time in order to justify the ^lenditure involved in their 
purchase. If a machiue, for any reason, is allowed to stand 
idle, the charge agiunst it mounts up, and it becomes a bur- 
den instead of being a useful and productive investment. In 
the attempt to develop the efficiency of the machines, many 
manufacturers and tradesmen have lost sight of the fact that 
the worker is human and demands consideration. 

The progressive manufacturers have seen this spirit of 
unrest growing among the employees and have attempted 
to assist them in various ways which are usually grouped 
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under a heading called "welfare work." A specially trained 
person called an employment manager is usually selected to 
emplt^ workers and look after their welfare. This welfare 
work has failed in some cases because it conferred benefits 
upon a group of workmen, requiring and asking no service 
on their part. Experience shows that the average American 
workman is suspicious of an employer "bearing gifts." This 
same average American workman, however, is keen enough 
to engage coHperatively in any undertaking that is frankly 
advanced by the employer as c^ mutual advantage, as the 
establishment of an aU-comprehensive employees! service 
department, such as locker-room service, physical examina- 
tions, dispensaty dental s^vice, sickness and death bene- 
fits, lunch-room service, banking and loan so-vice, indus- 
trial education, and recreational facilities. 

This cooperation will tend to develop a strong sense of 
loyalty between the worker and the organization, an esprit 
de corps similar to that existing between the apprentice and 
master, and to remove discontent among the workers. The 
average manufacturer seldom knows or sees his men, and 
therefore is not able to have the sympathetic understanding 
that he should. 

Another great educational need is the training of the im< 
migrant. The United States is just beginning to realize the 
great educational task b^ore it, the education of at least 
thirteen miUion foreign-bom people in this country, many 
of whom do not speak our langu^e, do not come in contact 
with Americanizing infiuences, and are in a measure out of 
sympathy with the country's institutions. Heretofore we 
have looked to the traditional school system, the influence 
of social contact, and city life to mould the recent immigrant 
and his children into American citizens. These different 
agencies performed this work when the numbers of immi- 
grants were not large, and w&ce from Ireland, Scotland, 
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England, Sweden, etc., people who wen more ot less familiar 
with the institutions ot this country. Within the last decade 
ot two the numbra^ of immigrants have greatly increased, 
and many are from the remote sections of Europe, making 
the problem of assimilation greater than ever before. 

The industries of this country are employing these immi- 
grants to perfonn highly spedalized, semi-skitled, and mi- 
skilled work. In iron and steel manufacturing east of the 
Mississippi River 57.7 per cent of the employees are foreign- 
bom: in bituminous coal mining in Pennsylvania, Ohio, 
Indiana, Illinois, Kansas, Oklahoma, Arkansas, Alabama, 
Wginia, and West Virginia, 61.9 per cent of the employ- 
ees are foreign-bom : in woolen and worsted manufactur- 
ing in the North Atlantic States, 61.9 are agtun fordgn- 
bom ; in clothing manufacture in New York City, Rochester, 
Baltimore, and Chicago, 72.3 per cent are foreign-bom; and 
so on. Probably two thirds of the construction and main- 
tenance work of the riulroads and railways has been done by 
the foreign-bom workman. In addition most of the general 
street and road constructicm has also been carried on by the 
recent immigrants.* 

An examination of the work p^ormed by these people 
shows that it is not educaUonal. They are in the employ- 
er's hands from eight to twelve hours a day. and when they 
get through with the day's wturk they are too tired to recdve 
definite instmction for Americanization. 

QUESTIONS FOR DISCUSSION 

1. Draw a diagram Bhowing tlie organiEation of 

(o) Cotton mill. 

(b) A large electrical plant. 

(c) General machine shop. 

2. What are the qualities Decenary to be a research diemiat in a mbbec 
factory? 

> Beport on the Education of tbelmmigraut, US. Bureau of Education. 
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8. What are the qnalitiea Decesauy to be a high-grade die-flnka? 

4. Why cannot young men between the ages of 14 and SO be classified 
as tia theii future ability to serve as foremeD? 

5. What callings in industrial trades lie between the profeuional engineer 
and the skilled tjadeaman? 

6. What are the qualities necessary (or a man to be a foreman gf a ma- 
chine shop? 

' 7. What are the qualities that dirtingaiih a lathe hand from one who 

sellslathes? 
8. What «ie the qualitiea necessary (or a man to be a general manager 

of a large electrical plant employing 6000 handsP 
B. What ate the oeoessaiy qualities to bectnue a good draftnnan in a 

shipyard? 

10. Name the tradei and industnes that lequiie a large oiunber of ua> 
slcilled woriiers. 

11. Should indosbial education be given to the poup mentioned in 
question lOf 

IS. What are the economic advantsgea o( a hi^ily qwdaliied traded 

13. Is there any tendency to limit the differentiation and spedalization 
that is going on in the trades and industries? 

14. Name some occupations that cannot be entered during youtii. 

15. Name occupations that depend upon juvenQe help. 

16. Is there any place in the trades and industries for a so-called "bandy 
man with tocds." 

^ LIST OP EEFEHENCE MATERIAL FOR FDTURE READING 

* Tht Modem Faetory. George M. Price. 

(The organization of a factory showing the diSooit dasops of 

* Edveatkn }or Indiatrvd Wcrhert. Herman Schneider. 

(A very interesting study of the work performed by the different 
dasses of vrorkers.) 

* "Businws Men in the Making." P.M.WWte. Otrflooi, Aug. fifl. 1911. 

* PraeUetd Safetj/ Mrihodt and Dcneoi. George A. Cowee. 

(Need of practical safety methods to protect the woikets.) 
** WotUri and the State. A. A. Dean. 

. (A qrstem of industrial education is as neoessary as professional 
education.) 

* BtUenaetd, In^eidutd, Social and Itubutrial. E. Cook. 

(Methods to improve the working dasKS.) 
** Tkt 8pir& qf Koutfc and IndutlTy, Jane Addams. 

(lie relation between the habits of youth and the needs of 
jndust^.) 
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HOW MEN HAVE BEEN TRAINED FOR TBADBS AND 
E4DUSTRIES IN THE PAST 

The history of the tnuning of young people for the trades 
aod industries in the past will assist us materially in solving 
the same problem to-df^r. Of course we must bear in mind 
that we cannot transplant any trf the institutions of the past 
and expect them to meet the problems of to-d^, because 
conditions of the past and the iH^sent sre very different. 

As far back as the time of the Soman Empire men were 
selected to build and destroy bridges, water-supplies, and 
fcu-ti£cations. Every well-organized army had its group (£ 
bridge-builders, etc., called "engineers." Later they Uud 
out campiugns, made plans to defend or attack forts. In 
order to do this work they invented implements of war, en- 
gines, etc. In time of peace th^ constructed waterworks. 
When the duty of constructing roads, waterworks, arches, 
etc., was left to the civil authorities, the expert was called a 
"civil engineer," to be distinguished from the "military en- 
gineer." Later experts on the steam en^e were called 
"mechanical engineers." In like manner the term "electri- 
cal en^neer," "sanitary engineer," "mining engineer," etc., 
arose. Engineers in England at first received their knowl- 
edge through the world of expmence luded by advice from 
older men. As time went on opportunity was provided fot 
the training of engineers by means of an apprenticeship of 
seven years to an old established engineer. The fee usually 
paid depended upon the reputation of the en^eer. Most 
of the practical tr^ii^ was received through experience in 
the field, and the theoretical and stnentific knowledge was 
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imparted by the engineer in the office two or three months 
of the year. 

The skilled mechanic requiring less thecn^ical instruction 
and more manipulative skill than the engines has always, 
up to a generation ago, been truned in either the home or 
the shop, und^ the guidance of his father or a skilled me- 
chanic or master. In order to show how this training has 
been given at different times in the w<»ld's history, we mayi 
divide the .hi8t^ _ ^ the industrial work into four stages or! 
periods: 6rst, the family system; second, the guild system;] 
third, the domestic system; and fourth, the factory. 

Under the family system the different forms of industrial 
work were carried on by members of the household for the 
purpose ot meeting the needs of the family. There were no 
sales ot the product. Each class in society, from the peasant . 
to that trf the nobleman, had its own devices for carrying on 
all phases of industrial work. Father taught son all f<ffnis 
(tf manual work, and mother taught daughter to perform 
the household duties. The manual and household work <^ 
the nobility were performed by slaves. 

As communities became larger and cities sprang up, all 
forms of trade became more than a family concern. There 
was a demand for a better grade of industrial products. 
This meant a larger supply of hand tools than was usually 
found in the home of the ordinary worka*. Some workmen 
began to develop greater ability in commercializing their 
handicraft products than others, and became prosperous. 
The smaller mechanic who owned and constructed all his 
own tools found that he could not compete, so he started to 
work for the more prosperous mechanic in a shop rather than 
a cott^e. As time went on each manufactiu'er developed 
a reputation, and usually employed several workmen and 
some young men to team. The manufacturers became quite 
important, and soon grouped themselves together under an 
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organization, catted a "guild," and applied to the city for cer- 
tain privileges. Aft^ a while each group of tradesmen, such 
as cloth workers, etc., organized under a distinct guild, car- 
ried on by a small group of moi called "masters," employing 
three or four men (distinguished lat^ as "journeymen"), 
andatleastonebeginnercaUedau "apprentice." Theguilds 
organized and dominated all conditions of the manufacturer. 

The mast^^, under the guild, had the advantage of com- 
bining together and obtaining the monopoly of the trade in 
the local market, instead of competing against one another. 
After developing the trade conditions (rf the craft, they natu- 
rally turned to the question of training workmen, that they 
might have a standard of workmanship. A young man 
was obliged to serve an apprenticeship of seven years before 
he was allowed to become a journeyman. These are the 
conditions we find edsting in the trades <^ England during 
the fourteenth, fifteenth, and sixteenth centuries. 

The guilds set up very definite standards for the trying 
of apprentices. The youth was taught all branches of the 
trade. The shops were small, and masters and apprentices 
often worked at the same benches, side by side. The master 
worked at all processes of the trade and taught the appren- 
tice the complete trade. Since the number of apprentices 
was restricted to the number of journeymen, there was little 
division of labor. The apprentice assisted the master at 
every process erf the trade. The seven-year apprenticeship 
gave the youth the training necessary to bring out the ar- 
tistic side. The desire of the apprentice to become a master 
some day was the incentive for him to acquire a knowledge 
of all the processes <J his trade, dexterity of hand, and artis- 
tic skill. The efficiency of the apprenticeship was guarded 
by guild supervisors. Both master and apprentice were 
members of the same guild. Guilds regulated conduct and 
specified what should be taught. 
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In the beginning the tnuning was moely one of develop- 
ment c^ skill, and consisted <rf tbeoiy of materials used 
(gained by working on them) and the acquisition <rf experi- 
ence and knowledge handed down and guarded isealously by 
older craftsmen. Scientific knowledge <^ the industry a^ 
this time was very limited. 

The careful, individual attention, on account <^ the small 
number <^ apprentices, given by the joumeynum to each 
young man, prevented him from being superficial. The 
master's and joum^man's work furnished the model for the 
youth to imitate. Since the earnings of the apjHvntice 
went to his master, the young man found his reward, not in 
immediate gmns, which t^ids to superficiality, but in his 
employer's pruse and in the jay of artistic creation. 

The apprentice was taught by actual participation in 
trade work, by imitation, supplemented by suggestions, tmd 
the necessary information. Comoiius, in the seventeenth 
cmtury, reminds teachers that artisans do not detwn tbdr 
iqjprenticea with theories, but set them to do actuid work 
at an early stage; thus they learn to forge by forging, to 
paint by punting, to carve 1^ carving, etc. Mech^cs do 
not begin by drumming rules into their apprentices. Th^ 
are talffiu into the workshop and shown the work that has 
been done. When the boy wishes to imitate this work, tools 
are placed in his hands, and he is shown how they should be 
held and how to use them. If mistakes are made, the me- 
chanic gives advice and corrects them more often t^ ex- 
ample than by mere words, and as facts show, the novices 
easily succeed by imitation. Obadiah Walker in his work. 
Of Editcaiion, says, "In Tnaniml arts the master first showeth 
his apprentice what he is to do, next works it himself, in his 
{nesence, next gives rules, and then sets him to work." 

The master craftsman taught and arranged his trade skill 
and information in a way different from the logical order of 
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the arts utd sciences as presented to-day by the schoolnia»- 
ter. As each journeyman was not allowed to have more 
than two apprentices, the instruction was individual to a 
c«*ta!n extent. The master craftsman began his instruction 
by usmg the strong instinct, imitation, and proceeded to 
teach manipulative skill through it. The related trade 
knowledge included much practical information on the arts 
and sciences, and was imparted to him as necessary, in such 
a way that the apprentice first had the practice, and then 
the theory or the thinking about the practice. Under this 
system skill was acquired intelligently, l^e apprentice 
practiced commercial work. If he required any additional 
drill on cert^ details, he would repeat the operation (drill) 
on some waste stock. Note that the apprentice was not 
taught exercises, but his skill was acquired in the most eco- 
nomical way, by learning all the habits of skill in the com- 
plete project, so that each had its proper setting. A motive 
for doing the work was shown the apprentice the first day, 
when an actual model that had commercial value was shown. 
The young man was not asked to perform a series of opera- 
tions, given by the master, throi^ unthinking imitation, 
without any regard to the purpose of the work. 

Apprentices lived with the masters, and in this w^ were 
imbued with the work, the industrial atmosphere and fea- 
tures of the trade which were handed down from father to 
son. In addition a distinct spirit cJ codperation existed 
among the mast^ workmen and apprentices that is lacking 
to-day between the employe and his employees. This close 
relation between master and workmen of the old-time trades 
prevented a great many of the disagreeable relations that 
exist to-di^ under oxa present industrial system. 

By the middle of the eighteenth century the trades began 
to break away from the guilds and to spread from cities to 
rural districts. The work was still carried on in the master's 
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house, although he had lost the economic ind^ienil^ice he 
had under the old guild system, where he acted as merchant 
and manufactuier. He now recaved mateiiab from the 
merchant and disposed <rf the finished goods to a middleman 
who looked after the demands ot the factory. It was the 
family system that existed in the American colonies at the 
beginning <^ the settlement, followed by the domestic sys- 
tem. The guild system was not adopted in the United 
States, aa it was going out of existence on the Continent 
during the settlement of the colonies. 

During the early colonial times boys and girls were trainetl 
by a well-defined apprenticeship in the shop and office, really 
handed down from the guilds, and by a tr^ning on the farm 
(tnd in the household. The practical education of the child 
oa the form often began as early as six yean ot age, when he 
OT she assisted in doing some <tf the little chores. The work 
was carried out in the spirit oi play, and it was varied and in- 
teresting. Thus we see the old-fashioned mother tr^ning 
the child into habits of w(»k and the enjoyment ot the same, 
by bringing pl^ and work together. The pUqr furnished an 
adequate physical training lea the child. It was better than 
the gymnastics of to-day because the body was beat exer- 
cised in the accomplishment of some purpose. Young peo- 
ple, through the agencies of the hoine, shop, and community) 
were trained in the useful habits, thrift and temperance, to 
have respect for law and order and in the development ti 
the higher types of citizenship. 

The characteristics of young people are the same to-day 
as when the old-fashioned apprenticeship system existed. 
The training on the farm, in the home, and tiie apprentice- 
ship in the shop held the strong young people, corresponding 
to the same type of to-d^, during the long period of adoles- 
c^ice, and gave them the necessary training to become good 
tradesm^ and housewives and successful men and women. 



jnGoo^Ic 



<4 INDDSTBIAL EDUCATION 

Let us examine very closely the approiticeship in the 
shop to-d^, the training in the home, and the methods 
of teaching. If we csamine the different industries to-df^, 
we shall find that the training and skill necessary to 
perform the wwk vary. The greatest training is required 
in industries demanding a high degree of skill and intel- 
hgence, and the least in those highly specialized occupa- 
tions performed by the newly arrived immigrants from 
the agricultural districts of Eurcq>e. In the maclune, en- 
gine, and locomotive construction works, where the trades 
demand a high degree of skill and intellig^ice, there is need 
of broadfy equipped workmen of hi^ technical skill. On 
the oth» hand, in the case of those factOTies employing 
workers tending semi-automatic tools, ^ere a low grade of 
skill and intelligence is required, very little industrial edu- 
cation is necessary. To illustrate; the rolling mills require 
a few skilled hands who direct the operations, and a great 
many unskilled hands who assist and tend machines. In 
the manufacture of sheet metal and electrical apparatus, 
where the wmk is perfonned by semi-automatic machines, 
the opo^tMS simply feed the machines which requires little 
mental effort after the first wedc. Jewelry and gas fixtures 
are made by piece workers, who perform highly specialized 
work and are trained for it. All-around skilled help is 
necessary for the finer class ot work. ^ 

The old-fashi(Hied apprenticeship was a very satisfactory 
method as l<mg as the master had time to teach the appren- 
tice and the apprentice had time to learn all about his trade. 
A scientific advance has revolutionized industrial and eco- 
nomic conditions c^ old times. The factory system, of a 
hi^y specialized dtaracter, and the modem application on 
a large scale of machines and capital to manufacture, have 
taken place. The master has become so bu^y trying to 
maintain himself against the competition of otho?, and to 
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keep up with the technical advancement of his trade, that 
time has fuled him for the instruction oF his apprentice, 
while on the other hand, the latter has found that the trade 
has developed to such an extent that he can no longer learn 
its fundamentals by mere activity in his master's shop. 

Thus the aggrentice, no longer a pupil, has to-di^ become 
mer^ahir ed boy, who, while making himself useful around 
the workshop,leam3 what he can by observation and prac- 
tice. If he sees the intericu* of his master's home, it is to do 
8(Hne work in no way connected with his trade. In olden 
times the master w^ked with his men; now he rarely works 
at his trade; his time is spent more profitaUyi in seeking for 
customers, purchasing matoial, or managing his finances. 
The workshop is put in charge of a foreman whose reputa- 
tion and wages depend on the amount of satbfactory work 
that he can produce at the least cost. He has no time to 
teach boys, and as there is little profit in the skilled trades 
tor boys between the ages of fourteen and sixteen, they are 
not wanted. The unskilled trades thrive on juvenile lalmr. 
It is true that in Europe the seven-year apprenticeship still 
exists to some extent, and a more tborou^ training is pro- 
vided for apprentices than in this country, llie old appren- 
ticeship is not likely to be revived. A new system of prac- 
tical education and triuhing must t^ce its place. 

The indiistrial operations of a factory are so highly spe- 
dalized that the opoBtors are not obliged to exercise any of 
the academic training recaved in school. The result is that 
tiiey rapidly lose the habit of thinking, the power of initia- 
tive, and when they reach the age of manhood are not so 
well educated as when they left school. Not only that, but 
when an opportunity presents itself, we find our American 
young people are not able to fill responsible positions, such 
as overseers or heads of departments, which are filled by 
skilled workmen from Europe who have received a complete 
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training, practice, and theoiy, in the mills or shops dur- 
ing the years from fourteen to eighte^i — while they were 
wraking; 

QUESTIONS FOR DISCUSSION 

1. What objection may be raised to-day to the method of training a 
mechanical engineer by apprenticing the rtudent to a practicing me- 
dunic&) engineer? 

9. What is the diflereace between the pure uta and sdences and the 
applied arts and sciences F 

8. Explain why the growth of teclmical schools m this country did not 
take place [nior to the nineteenth century. 

4. State the conditions unda which the family system eidsted. 

5. Why was the guild system a necessary economic condition? 

0. Organizations bearing the name of cloth workers' guilds are fomiij 
in certain parts of En^and. fi^lain the meaning of the nams* 

7. Explain tlie causes that led to tlie downfall of the guilds. 

S. Expluu why the domestic and not the guild system was introduced 
into this country. 

9. What are the economic advantages and disadvantages d the old- 
fashioned apprenticeship in a small shop unda a master and sevetal 
journeymen. 

10. Eipliun wl^ the old-fashioned apprenticeship of seven years will 

11. What is the length of the apprenticeship in England to-day for an 
Sf>prentice dyer? 
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CHAPTER IV 

DIFFBBENT TYPES OF INDUSTRIAL SCHOOIS 

There are many types of industrial sdiools to meet the 
varied needs of induatriea and trades: the college grade or 
school of technology, the aecondaiy industrial, part-time 
industrial, continuation-day industrial, trade schools, and 
corporation schools. 

A close examinaUon of educational history will show ua 
that we usually begin at the top of the ladder and work 
downward. This is due to the fact that the old system of 
education believed in educating a few minds to act as leaders 
and leave the masses uneducated. It was for this reason 
that universities preceded the common schools, and schools 
of technology preceded trade schools. 

While science had been introduced into some of the cd- 
l^es long before the nineteenth century, it was not until 
then that a systematic study oi the applications of scientific 
discoveries to the practical affairs of ev«y-day life was car- 
ried out by the establishment of the Royal Institute in Lon- 
don by Count Rumfwd. Hie aim of this institution was 
"the general diffusion of the knowledge of all men and useful 
improvements, and teaching the application." It contained 
workshops for blacksmiths, with forge and bellows, all sorts 
of models of machinery, and a score of mechanics. It grew 
into a higher mstitution, and became a great laboratory for 
the research of pure science. 

The United States did not establish technical schools tor 
the trtuning of engineers until the early part of the nine- 
teenth century. About this time the States were be^nning 
to become thickly settled, and it was , necessary to build 
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rivers and canals and to employ foreign experts and engi- 
□e«^ from France. There was a great demand for our 
young men to become engineers, and some were sent to 
Prance to be educated. In order to meet this educational 
need a school of theoretical and a{>phed science was founded 
at Troy, New York, in 1884. 

About the middle cX the ninete^ith coitury chemistiy, 
physics, and geology had become v&y important sciences, 
and the colleges established departments tot the teaching iA 
each. The influence of the old course of study was such 
that these new subjects had not the same dignity, and were 
set aside in a separate school, as, the Sheffidd Scientific 
School at Yale, the Lawrence Scientific School at Harvard, 
and the Chandler Scientific School at Dartmouth. At first 
these were schools of pure science, but later became engi- 
neering schoob. 

In I86S the United States, in spite of the fact that it was 
in the midst <^ the Civil War, realized the necessity tox 
action. Congress in that year passed an act granting to 
each State thirty thousand acres of pubUc lands or their 
equivalent, the income ther^rom to be appropriated "to 
the endowment, support, and maintenance ot at least one 
college where the leading object shall be, to teac^ such 
branches ot Ipaming as are related to agriculture and the 
mechanic arts, in order to promote the hberal and practical 
education of the industrial classes in the several pursuits 
and iHvfessions of life." Surely a noble object, and one 
which Ccmgress has striven ever since to advance. 

About fifty years ago the Massachusetts Institute of 
Technology was founded "for the purpose of instituting and 
maint^ning a school of industrial science, and aiding gen- 
erally, by suitable means, the advancement, development, 
and practical application <rf science in connection with arts, 
Bgriculture, manufactures, and commerce." From the be- 
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gimuDg this institution has received tad from State and 
Nation. The Institute of Technology dealt and still deals 
with the most advanced work^s, as is true of the Lawrence 
Scientific School, the Worcester Polytechnic, and other 
schools ot the same type in the United States. 

England, while contributing more than any other country 
to scientific discoveries upon which technology is based, did 
not adopt technical education until 1884, when it was seen 
that the high place in engine^ing and manufacturing skill 
that England occupied was threatened by the Continental 
countries. The increased skill <^ the people on the Conti- 
nent was due in no small degree to the encouragement the 
Governments gave to schools ot technology. 

The City and Guilds of London Institute for the Advance- 
ment <A Technical Education is one of the institutions es- 
tablished by the English Government to develop technical 
skill in ha engineering and manufacturing industries. It 
includes in its management the operation of three London 
colleges and a system <^ technological examination. 

The aim <^ the college grade school ol technology is to 
provide a four-year course of study that will trmn men and 
women to become mechanical engineers, research chemists, 
designers, etc. The first two years comprise a general tech- 
nical training, with cultural studies, and the last two years 
specialization in one department.^ 

The training provided at present in our engineering 
schools of college grade is a splendid trdning for the expert 
and chiti en^eer. Fully ninety per cent of the men em- 
ployed in responsible positions in en^eering do not require 
as complete an education as these schools ^ve. A great 
deal iA work done in engineering offices is of a nature that 
requires a fair kno^edge of the standards of construction. 
In manufacturing plants most of the work has been stand- 
* See page Ml for course of study. 
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ardized, aod b repeated day after day, or year after year, so 
that much of the work erf preparing boys for ninety per cent 
of the positions in the engineering works can be performed 
by a school with. a two-year course. Pratt Institute of 
Brooklyn, New York, and the Wentworth Institute of Bos- 
ton, Massachusetts, give a two-year course in technology. 

Up to a few years ago, ahnost all of the inatitutiona in this 
country that provided industrial education tamed to be of a 
collegiate rank. They provided a trwning for students over 
sixteen or seventeen years <rf age who had had a high-school 
education (v its equivalent. Often the same courses were 
IH^vided for evening instruction tac those at work during the 
day. The education received in these schools was the high- 
est possible tr^ning in the useful arts. This education and 
training <^teii ^»:eeded the real educational needs of the 
responsible positions in commercial and industrial life. Lit- 
tle if any effort was made by those schools to supply techni- 
cal education of a secondary grade; that is, a simpler tech- 
nical education to the great mass of young people between 
fourteen and seventeen years of age who desire a practical 
education. 

This one-dded educational scheme was due to the tradi- 
tion that one must have a cultural before a technical educa- 
tion, and to the circumstance that at the time of the origin 
of the technical schools they were patterned after the exist- 
ing colleges. 

In 1876 the European Manual Truning Exhibits at the 
Centennial Exhibition attracted the attention of a great 
many thoughtful people, manufacturers, etc. Committees 
were appointed to look into the advisability of having simi- 
lar work in our schools. They found that the industrial 
supremacy of European countries was due in no small de- 
gree to industrial or manual education. As the result of 
this investigation manual training high schools were estab- 
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lished in different citiea of the country. The St. Louis 
Manual TraJning School was established June 6, 1879, 
for instructitm in mathematicst drawing, and the English 
branches of a high-school course and instruction and prac- 
tice in the use of tools. For the first time in America the 
age of admission to school shops was reduced to Fourteen 
years of age. The Baltimore Manual Training School was 
opened in 1888 on the same plane as the regular high school. 
In order to meet idl the denuuids <^ the pubUc, the high 
school grew to be a cosmopolitan or general high school 
which offered courses in industrial and commerdal work, 
normal trunii^, general and chis«ctJ education. It was 
the intention of the founders of this type of high school not 
to have it exclusively technical or commercial in character, 
but with an equal emphasb upon each course of education. 
It was believed tliat such a cosmopolitan high school would 
tend towtml democracy in education, whereas specialized 
high schools would tend toward aristocracy and Ealae noUons 
of the value of other lines of school work. It was stud that 
pupils attending schools exclusively academic in character, 
not uncommonly looked down upon those who were prepar- 
ing for manual or conunercial pursuits. On the other hand, 
the high school offering all courses exemplifies the complete 
lite of the community in idiich it exists and pre[)ares for re- 
sponsible participation in that life. It gives the pupil an 
opportunity to observe and compu^ before making choice 
of the work to prepare him for his future life. The second- i 
aiy high sdiool, furnishing an effective system of industrial | 
and cultural courses, is an ideal plan. The experi^ice up 
to date has shown that to work out this plan has been one 
of the difficult problems in school administration. The 
principal of a school usually attempts to impose the stand- 
ards of the cultural courses as far as possible on the indus- 
trial courses. The result is tbat the efficiency of the indua- 
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trial courses suffer, u the standards usually exclude or drive 
out the type of boy who is best fitted for industrial work.' 

The tendency a few years ago in Massachusetts was to 
establish an independent industrial school with an inde- 
pendent principal and faculty in an indepoident building. 
It is true that not all communities can afford to support aa 
indepoident industrial school; therefore the industrial d^ 
partment in a high school is the type of industrial education 
that many small citjea and towns must provide. 

The clearest thinkers on industrial education have re- 
peatedly stated that an industrial day school is an industrial 
school established to secure the toUowing ends: 

A. Primarily to increase, through proper training of the ^ 
worker bef(H« or after entrance, his efSatncy in some 
trade ot occupation. 

B. To train for better dtizenshtp. 

C. To extend the general intelligence of the pupiL* 

Very nearly all industrial schools and industrial dq>art- 
ments of a high school provide, for boys over fourteen years 
of age, instruction in wood-working, metal-working, print- 
ing, electrical work, etc., regardless of whether the principal 
industry of the town or city is textiles, tanning, boot and 
shoe manufacture, paper-making, etc. The reason for this 
is that all communities have some workers in wood-working, 
as house carpenters; workers in metals, as machinists; prin- 
ters; and that all other industries aie so highly specialized 
and organized that every weaker performs a nn^e'operation 
ol manufacture that can be acquired in a short time. Then 
again the idea prevails that the factory occupations have 
not 8uffi<nent content of matter to justify a course of study 
in the school 

There are over two hundred and seventy trades and in- 
* See page ilS. ■ See page 211 tar course of ttudy. 
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dustries in the State of Massachusetts, a t^ical industrial 
State, llie average industrial school, when first started, 
taught practically the same trades. On account of the 
great expense involved, there may have been some justifi- 
cation on the part of the public school authorities for not 
supplying industrial education aX the entire expense of the 
taxpayers. But at the present time, with aid from both 
the National and State auUiorities, there is no reason why 
this training should not be provided for all workers. 

Experience shows that in an industrial school where the 
work is not carried on under real trade conditions, it is al- 
most impossible for a pupil to attain a practical skill and 
eflSciency equal to that of a good workman in the trade. 
Therefore the work in an industrial school should be car- 
ried on under actual shop conditions as far as it is possible 
with the school organization. 

Day industrial schools should provide, in addition to the 
regular courses, which are two, three, and four years in trade 
training, short unit courses, extending from a few days to 
a month, which may be given to young people over sixteen 
years of age, that they may have training to fit them for some 
highly specialized occupation. These short courses may be 
called "short unit day courses," and consist of a sufficient 
number of lessons plus a sufficient amount of practical work 
to meet the need of a definite occupation. Short unit day 
courses will appeal to a great many young people who have 
neither the interest nor the abiUty to pursue a long course. 
To the author's mind short unit day courses, for pupils over 
sixteen, will be the solution of industrial education for the 



. The economical methods of production, particulariy the 
workman's time as a factor in the cost of producrion, are 
difficult to demonstrate to a student, in a school conducted 
under the best conditions, where his wages do not depend 
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upon his actual productive ability. The skill required for a 
commercial product can only be understood to best advan- 
tage by a student when his product is put to commercial use 
and when he sees an incentive in the form of wages for his 
judgment and skill in producing it. Wherever possible the 
factory or shop should cooperate with the industrial school, 
so that the shop practice may be given in a factoiy or shop 
and the related technical and academic work may be ^vea 
in the school. This may be done by the manufacturers set- 
ting aside a certain [>ortion of a factory for the training of 
apprentices. 

It is clear that the most effective and effident method ci 
trainii^ young people for a trade work is by combining in 
some way actual shop experience with theoretical kuowle<^ 
in the school. In this way one obtains the actual skill by 
participating in a conmierciaJ shop on a commercial arti- 
cle under commercial conditions, and the theory or related 
knowledge may be obtained in a school. Such a scheme of 
education is called the "cooperative" or "part-time" plan; 
tiie pupil spends one week in the industry and the next week 
at school. This cooperative plan has been adapted to high- 
school pupils who attend alternate weeks at school. While 
this plan has some advantages, it has also some disadvan- 
tages, as the average young man working at his trade is so 
constituted that he cannot benefit from such a plan. He is ' 
not able to profit by more than eight hours a week schooling. 
A phin offering from four to eight hours a week schooling 
to young working people is called "part-time" or "contin- 
uation" school. 

Evening industrial courses of college grade, secondary 
grades, are also provided for those already engaged in the 
trades. In addition trade-preparation courses are offered 
for young men in unskilled lines who desire to receive suffi- 
cient training in skill and trade knowledge to enter a skilled 
trade. 
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' Outside (^ the industrial schools mentioDed above, there 
are various syBtems of training be^nners in the different in- 
dustries. Since the modem organization of industay is on 
the factory plan, where the manufacturer is concerned in 
turning out a product in the shortest time at minimum cost, 
there is a tendency to division of labor. Band-power is 
being replaced to a great extent by machinery. The manu- 
facturer is BO longer concerned with the training of workmen 
.<Hi a wholesale scale. He finds that on account of the sub- 
diviraon of tabor, the shifting of apprentices from one ma- 
chine to another in order to iiain them as all-around men, 
has a tendency to break up the efficient organization by les- 
sening the production per man. The journeyman working 
on piece work has not the time to teach the beginner, and 
in addition feels that Gie beginner may become a future 
rival by flooding the labor market and reducing the pay. 

The average American boy will not submit to a long ap- 
prenticeship of seven years of low wages in order to receive 
a thorough training. He inherits the spirit of the age, 
vhich is to receive the highest possible return for the least 
expenditure of labor. The result is that the American boy 
enters oihsi fields, the distributing rather than the produc- 
tive branches of industry. Then again it is a question 
whether there ia sufficient content in any trade as organized 
to-day to warrant a boy spending seven or even four years 
as an apprentice. Nevertheless, eveiy manufacturer realizes 
that the progressive development of his line of manufacture 
demuids the truning of a certsdn number of skilled mechan- 
ics to be future foremen, etc. 

Apprentice schools are established by manufacturers to 
meet this need. Th^ offer definite courses from two to five 
years in length. The work is both shop practice and theory. 
The shop practice is given in the shop under a foreman, and 
the theory or related trade and academic work is given in a 
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classroom not tar from the shop, and on the employer's 
time.' 

The economical method of production, particularly the 
workman's time, is a factor in, the cost ot production. An 
analysis of industry will show that production depends 
upon three factors, speed, accuracy, and fitness of the in- 
dividual worker. Speed and accuracy can be attained by 
mechanical practice. IHtness is the ability of the operator 
for that particular occupation, and depends in a large 
degree on the mental attitude of the operator toward his 
work. The proper attitude of the worker toward his work 
determines the proper planning and guidance of the work, 
so that the greatest return may be obtamed for the energy 
expended by the worker. This means that the greatest m- 
dustrial efficiency can be obt^ed only when every worker 
is trained so as to have an interest in his work, which 
means appreciation of time, effort, and material, and this 
can be done only by putting every one through a course of 
trwning that will give both practice and theory, as to the 
best method of performing the work, reason for each step, 
knowledge of materiab used, and care of self while perform- 
ing the work. To illustrate : A cotton manufacturer desires 
to employ a number of pickers and carders. A number of 
men who have recently arrived in this coimtry, with no 
mill experience, apply for the positions. The usual method 
of tr^ning these men consists of placing them at work im- 
mediately, with a few directions in the form of "don'ts" — 
"Don't place your hand here," etc. The operator soon 
becomes interested in bis work and foists the directions 
given to him, unintentionally places his hand on the wrong 
part of the machine and finds that he has lost a finger or 
two. He is sent to a hospital and the total cost to all con- 
cerned will average quite a sum. 

> See page 29J for courae of study. 
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A more efficient plan of tr^ning would be to place him 
with others in a department or part of a mill set aside for a 
school, under the direction of an instructor, who will explain 
in simple language the purpose of the operation, how to op- 
erate the machine, the names of the different parts and the 
dangerous parts of the machine. Zn the course of a week 
under this form of instruction, the individual will become 
a more efficient worker, at less expense to the manufacturer 
and to himself. Well-tr^ed labor will handle efficient tools 
and machines, so as to reduce the waste and increase the 
production. 

In order to meet this difficull^ some manufacturers have 
instituted a shorter course of apprenticeship which trains 
for a narrow range <^ work and fits only for special lines. 
The worker m^ be called a helper, assisting the journey- 
man, performing unskilled work and watching the operations. 

QUESTIONS FOR DISCUSSION 

1. la it possible lor a young man to-dsy to become an effideot mechani- 
cal engineer by working under an experienced mechBiiical engioeec 
without attending day or evening courses? If it ia possible, why is it 
not carried out to-day. 

e. Why was the development of college grade technical schools slower in 
England thaa on the Continent and in the United States? 

8. Compare the training of a mechanical en^neet in E^ance with that 
of the tnuning received in the United States. 

i. Ei^and has very few students attending day tedmical cluses com* 
pai«d to the number attending evening classes. Compare these con* 
ditions wiUi those of America, and give the reasons for any diff««Dces. 

B. What advantage might tie gained over the program ot studies for me- 
chanical engineering in a college grade industrial school if a cerUuu 
amount of practical experience were given at the outset and at inter- 
vals during the course? 

0. What are the advantages and disadvantages m giving technical in- 
struction in advance of practical experience? 

7. It has been suggested that students should enter professional scboola 
— that is, a college industrial school — only after some practical ex- 
perience in the trade or industry. What are the advantages and dis- 
advantages of such a plan? 
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8. \na,t u tlie attitude of the geiKid luf^i-MiMot inatnictor to pnpik Sa 
the industrial course? Do the industrial pupils meamire up to tba 
bsditional standBrds of high-school pupils? 

9. Draw a diagram showing the diSweQl classes of men engaged in a 
large industrj, and state the insUtutioD or type of scluxJ that is to 
^ve them the necessary truning. 

10. Compare the type of young man found in a, shop with the Vp^ ^ 
young man found in the drafting-room of an industry. 

11. Which ^rpe of boy in question 10 will eooform to the staodards ot 
the regujai high-school course? 

18. Is there a place for an all-day industrial school for boys between the 

ages of fourteen and nxteen? 
13. What Bi« some of the difficulties to be overcome before a school system 
n cooperate with manufacturers in t^ard to training appicnUceg* 
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ation. Proceedings, 1912. 

(A discussion of the ^pe <A sdiooliiig for pupils who leave school 
at an early age.) 
' Contimialum SoAoob. Boaid td Education of Massachusetts. Bulletin, 
191S. 

(Organization, couTsei of study and methods of instruction of 
continuation schools in Massachusetts.) 
** Ntedt and Poitiiilitie* <^ Parl'Time Edaealion. Board of Education 
ot Massachusetts. Bulletin, 1913. 

(Investigation of the need of part-time education in the indus- 
trial cities of Massachusetts.) 

* Teeknieal High SckooL G. H. North. National Education AssoiwiticHi. 

Proceedings, ISia. 

(The aim and value ot a tedinical high school.) 
** Trade SehooU in Europe. F. L. Glynn. United States Bureau of Edu- 
cation. Bulletin issued in 1914. 

(A description of different types of tedmical and industrial 
adtools OS sees by Mr. Glynn.) 
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** Indtufrial, Tedmical, and Art EdueaHoit, Ontario Educatiaii Depart- 

meDt. Bulletin issued in 1S18. 

(A complete description of diSereot t7i»e8 of industrial schools.) 
•• Btport qf CommUee on Place of Indudriei in Publie Edueaivm. C. R. 

Bicbanls. National Education Aaaodation. Proceedings, 1912. 

* (A general discussion on the um and value of industrial education 
followed by a Etatement of the purpose of different industrial 
schools.) 

** Intermeditde Indialrial Sekool. W. H. Elson. National Socie^ for thft 
Promotion of Induttrial Education, 1909. 

(A discussion on the iie«d and value of a loner grade industrial 
•chool to take care of diildren who are dissatisfied with the regular 
school work.) 

* The FUchburg Plan of CdSperatite Induttrial Edveation. M. R. Mc- 

Cann. United States Bureau of Bducat^n. Bulletin No. 50, 1913. 
(A description of the first cooperative high-school course.) 
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CHAPTER V 

ORGANIZATION OF INDUSTBUL SCHOOIS 

Thb usual plan of oi^anization for the coU^e-grsde indus* 
trial school, wluch is usually a private inatitution, la to have 
a director or president who is the chief executive officer; a 
course or curriculum head who has charge of each separate 
course; a head of each department in the school and a group 
of academic and technical teachers. Since the aim of this 
type of school is not to prepare journeymen mechanics, very 
few ordinary trade (shop) teachers are employed. 

Industrial education of secondary or lower grade is usually 
a part of the regular public school system and is supported 
by public taxation, with ud from State and National Gov- 
ernments. The chief executive officer in chai^ of all voca- 
tional work should be the superintendent of schools, in a 
small commmiity, in order to avoid any friction between 
the different types of education. If the community is a 
lai^ city, the control should be centered in a director or an 
assbtant superintendent of schools appointed to this work. 

The director or assistant superintendent should have a 
number of assistants. A principal should be appointed for 
each building set apart for industrial training. Under the 
principal a number of heads of departments should be se- 
lected, to develop the different departments of the scbooL 
Three distinct classes of instructors are employed in an in- 
dustrial school, shop instructors, technical instructors, and 
academic instructors. 

The principal of an industrial school should possess the 
following qualifications; (a) a thorough academic training; 
(6) executive ability; (c) experience in public school work; 
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(d) Id sympathy with industrial education; (e) a distinct in- 
dustrial point of view; (/) su£Gcient technical and practical 
knowledge to administer industrial work. 

The head of a department in an industrial school should 
have executive ability, previous experience as an instructor 
in the department or trade in which he is to act a^ head, and 
8u£Scient technical and pedagogical knowledge to administer 
the work of the department and to assist teachers in plan- 
ning the subject-matter to be taught. 

A shop instructor should possess the following qualifica<- 
tions: (a) knowledge of his trade as full as that of a skiUed 
journeyman; (6) knowledge of the technical method in use 
in the trade, together with a command of its drawing, mathe- 
maUcs, and science; (c) general education not less than that 
represented by an elementary-school graduation or its equiv- 
fJent; ((Q technique of teaching and school administration; 
(«) application of the principles of teaching to industrial 
school problems; (/) personal appearance, that will appeal 
to boys; (g) not less than twenty-five nor more than forty- 
five years when he enters the work. 

The technical teacher, sometimes called the instructor 
(^ related subjects (applied mathematics, applied science, 
and drawing), should possess the following qualifications: 
(a) trade equipment, understand the processes of the trade, 
and the tools that are used; (&) some experience as a teacher; 
(c) a general education equal to a high-school education op 
its equivalent; (c2) special training in the subject or subjects, 
two years beyond the highest grade of liie industrial school; 
(«) abihty to apply these subjects in a practical way to the 
trade problems; (/) personal appearance that wiU appeal 
to boys. 

The academic teacher, sometimes called teacher of non- 
industrial subjects, should possess the following qualifica^ 
tions: (a) appreciative knowledge of trade and industrial 
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conditions, such as a knowledge (^ common tools, machines, 
and processes of the trade; (6) experience as a wage-earner 
in some trade; (c) natural mechanical ability; (d) general 
education equal to two years beyond the high school; (e) 
ability to use material drawn from the trades in teaching 
such subjects as civics, economics, industrial history, and 
English; (f) personality that wins the respect of boys. 

In addition to the above, teachers in trade classes should 
be familiar with the ordinary principles of teaching, how to 
prepare a lesson, a course of study, and to present a lesson to 
a group. They should know how to teach economically and 
effectively, when to use the group method, and when to use 
the individual method of instruction. The proper relation 
of the theory with practice, the uses of the blackboard, 
modeb, charts, pictures, displays, references to handbooks, 
journals, and the assignment of home lessons, are some ot 
the essentials of the work that the teacher must handle. 

There are certain other personal qualifications that a 
successful teacher must have. He must be punctual and 
reguUr in attendance, have a pleasing personality, the abil- 
ity to bring the instruction to bear upon the work of the 
pupils, cooperation with the shops and factories, and the 
social qualities that will win the respect and confidence of 
the pupils so that they will attend school regularly. 

The average journeyman mechanic when placed in charge 
c^ a trade class usually lacks certain qudifications, such as 
the methods of presentation of the subject, knowledge of the 
theory, and an all-round knowledge of the trade. Experi- 
ence has shown that the foreman or overseer who has had a 
certain amount of executive or supervisory responsibility 
possessess the above qualifications better than the journey- 
man. Therefore trade teachers as a rule should be selected 
from the ranks of foremen rather than journeymen. The 
tdK>p and technical teachers are the ones that give instruc- 
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Hon which directly improves the efficiency of the student in 
his trade and are often spoken of as industnal or vocational 
teachers. 

The academic teacher is considered, on the other hand, b 
non-indu3tria1 or aon-vocational teacher. Experience shows 
that the academic teacher has a definite place in full-time 
vocational schools and the general and commercial contin- 
uation schools, but fails to fit into the industrial continua- 
tion and evening trade classes. This may be due to the fact 
that pupils that attend the last two types of schools have 
very practical minds and are unwilling to study or pursue 
systematically the ordinary academic subjects. The in- 
struction in English and civics must be imparted in an inci- 
dental manner from time to time, while the students are 
studying the technical subjects underlying their ti^es. 

The building used for an industrial school may be either 
a factory OT a schoolhouse renovated. If a new building is to 
be erected, it is advisable to have the academic department 
in the front, and in the rear the shops; the front of the build- 
ing will be of regular school construction, and the rear part 
of mill construction; that is, brick walls and the timbem 



An industrial school equipment should include equipmeat 
equal to that of commercial shops. This may appear to be 
a difficult taak, but nevertheless an effort should be made to 
have a variety of tools and machines. Many technical 
schools have made a great mistake in providing a large num- 
ber of tools and machines of one kind, thus sacrificing the 
variety of machines. 

It is advisable to have an industrial school dominated by 
the needs of industry. Therefore every school should have 
advisory committees composed of members representing 
local trades, industries, and occupations. Experience 
teaches that these committees should be composed of repre- 
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Bentative people with little knowledge of the det^ls of edu< 
cational work. They may be oi^anized by departments into 
committees of two or three members, a representative of or- 
ganized labor or employees, employers, and a representative 
citizen. These committees, as their name suggests, are 
advisory, and may render very effective service to the school. 

The school year of a day vocational school varies from 
forty-weeks of instruction, thirty-five hours per week, five 
days of seven hours each, to fifty weeks, forty-four hours of 
instruction per week, of five and one half days of eight hours 
each. About eighty per cent of the total time should be de- 
voted to industrial instruction, and about fifty per cent of 
this time should be devoted to productive shop-work, under 
the direct control of the school. This leaves twenty per cent 
for general education. 

One of the most difficult problems in the administration 
of a day industrial school is the large mortality factor. The 
trade course of an existing industrial school is two, three, or 
four years in length, giving an all-round training in the prac- 
tice and theory of the trade plus a good general education. 
A large number of pupils enter the school in the fall, and 
after they have attended about six months or more, and 
have learned the names of the tools, and are able to perform 
one or two of the operations of the trade, they leave to se- 
cure a position. It is the opinion of the author that this is 
due to one or more of the following causes: lack of proper 
organization of courses, such as short unit courses preparing 
definitely for some occupation in the semi-skilled trades; 
lack of proper encouragement from the parents of the boy 
while he is attending the school; and the narrow view of the 
boy who cannot place deferred above immediate returns. 
Instead of the members of the family encouraging him to 
finish his course at school, they allow him to enter a posi- 
tion with a large initial wage but with veiy httle future. 
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In order to increase the holding power of the industritd 
school without modifying the course of study, a number of 
industrial educators have set up a process of selection at 
registration, sdmitting pupils of high-school qualifications 
who will remain in school and finish the course. A large 
number of industrial departments of high schools have not 
been successful in training boys for the productive side oi 
industry because they have set up the requirements, such as 
scholarship, etc., that exclude a group of young people who 
would make excellent workers. The graduates of these 
schools enter the productive side of industry, and renuun 
for a few years, and then become drt^tsmen, salesmen, etc., 
in mechanical lines. They Fail to remain in that phase of 
industry for which they have been trained. The training 
for the distributing side of industry can be given in the regu- 
lar technical high school or corporation course, supplemented 
by a proper shop observation and experience, as outlined on 
page 207, more efficiently than in an industrial course. 

The problem of holding pupils in a day industrial school 
can be solved if we study the type of the great mass of pro- 
ductive workers and adapt a short unit course to meet their 
needs. We find that usually they fail to meet the require- 
ments of the elementary school above the sixth grade, but 
nevertheless they possess certain physical and mental quali- 
ties, such as muscular strength and mechanical intdligence, 
that can be tr^ned by imitation to meet the needs of the 
ordinary occupations of industry and trade. It is from thia 
class that industry must recruit its permanent workers. 

The organization of part-time or continuation industrial 
classes wiU be very similar to the regular day industrial 
school, exc^t that the instruction must be more intensely 
practical and closely aUied to the shop. The practical work 
in the shop must be the basis of the related trade knowledge 
in the school. This requires the services of a teacher, called 
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a coordinator, to tabulate the shop materials, hand and 
power toob, shop processes, and other trade activities, that 
the classroom teacher may know the content to impart. 

The oi^nization of an apprentice school consbts of a 
supervisor of apprentices, assistant supervisor, shop fore- 
men, and instructors. The supervisor of apprentices is 
directly responsible for all general problems affecting the 
apprentices and supervises the school and shop training. 
The assistant supervisor is in direct charge of the school and 
is responsible to the supervisor for its successful operation. 

The shop foreman of apprentices is in charge of the in- 
struction in the different phases of shop-work, and the 
proper application of shop schedules. The shop instructor 
of apprentices acts as an assistant to the shop foreman and 
is responsible for the shop instruction of apprentices. 

The school instructors conduct the apprentice school in- 
struction as outlined by the supervisor of apprentices. The 
organization of an apprentice or corporation school is very 
similar to that of the regular industrial school, except in the 
names of the officials of the school as described above. 

The problems and difficulties are the same as those previ- 
ously discussed. Of course it must be borne in mind that 
when a corporation is conducting a school, it is primarily in 
the interest of the industry, and the corporation feels that 
it is only bound to give sufficient academic education, or, 
better still, the related trade knowledge, to make the appren- 
tice proficient in his trade. Little if any attention is given 
to civics, training of citizenship, and formal English. 

Apphcation for apprenticeship is made on a form requiring 
answers to many questions. This apphcation is looked over, 
and the apprentice is generally given an oral, written, and 
physical examination. Wherever possible, preference is 
given to sons of employees. Tbs apprenticeship is usually 
three or four years in length. 
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inafter stated. 
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agreement, and discharge the apprentice from furtber service for any 
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proper condjjot In or out of the shop. 

S. In case of discharge, OT in tbe event tbatsald apprentioe shall abandon hla 
apprenticeship before the axpliatlon thereof, without the consent of uld Cmi^ 
pany, the apprentice shall forfeit all w^^es then eamed and nnpaliL 
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APPRBNTICB AGREEMENT 

THIS AGBEBHENT iBDudsthli dxfof .. 

betwecD the JOHN DOB COMPANY, Ihookfo&atbd, doinc b 
'XORK,N.Y.,]iereliiafterkiiaini|U"CDiniuui;" Mid 

o( 

IienlDBfler known u "Apprentloe," uid 

of beielnatter known u" QaanlUn,"irtKiWTeIMIoti- 

■Up to the Apprenttoe li UiBt of 

ForUMpnipOMOlMqaiiliiKtlMAltocTntileofHACHINIST AMD TOOtr 

MtKim (aid bemby beoomea an Apprautice to 

the Compuij and the Gomptn; huobj uMepla him •ub]eot to the t«nnt herein 
■Uted. 

The ApprentiM and hli Qoardlan hereby promise that tha Apprenttoe shall 
coDform to and abkle by all the proTlsIODi of this atreemeDt, and shall falthfollj 
■erre the Company dniing the full period of that named Id this agreement. 

The ApprenHoa agreei dnrlng the period of his apprantlcatbtp to do all In 
his power to leam lald art or trade and eamestly and loyally to promote the li^ 
temsca ol the Company. He also agrees to puTBoe olasaroom studlea when they 
are required and arranged tor by the Company and In that ease to do a reason- 
able amOQDt of home-etody In preparation thereof. 

It la agreed by the Apprentloe and his Qaaidlan that the Company shall hare 
therright at any time to discharge the Apprentloe torlaokofdlllgence, ludlflereneo 
to buslnssa, Inability for the works, dlBobediSDce of mlea and regulations of the 
Company, or Impropar oondnct In or out of working honrs and to auipend blm U 
the StatA of hnsineoa should demand It. 

Id oonsldsratkoi of the ogreemenu on the part of the company herein con- 
tained the said Apprentice agrettt that he will pay the Company the snm of (111S.0O — 
•aid sum to be paid by said Apprentice at the expiration of the term of trial re- 
ferred to In said " Teims of Apprentloeshlp," thla to be returned to the Appren- 
tlM npon gradoatlon. 

The Company agrees to train and fostrnet the Apprentloe In said art or trade 
and to pay liini compensation as apeclfled in this agreement for bis serrloes as 
Apprentloe. The Company also agrees that if the Apprentice shall remain In Its 
service for the full period of his apprentlceahlp, Indudlng wbatever period la 
required to make up lost time, and gholl In every way comply with tha terms of 
this ogreemsnl. to preaent to the Apprentice at the termination of his Appreo- 
tlceihlp a bonui of OKB RCNDBBD DOIXABS (flOO.OO) and a Certltlcale of 
Apprentloeshlp algned by on offloer of this Company. 

This agreement shall cover a period of FODB years Inolnding a trial period 
ol aiB working boors. Each year shall consist of 3400 working hoars. 

The apprentice shall receive from the Company dorlngthe period of appren> 
Uoeshlp the tollowlng oompensatlon, to wit: — 

U oenta per hoar tor the Srat year. 
Ig H .1 H ■■ u aecond year, 
83 *■ " " " " third year, 
gg u •• M M « tourth year. 
JoHii Doi COHFoirT, Ixa 
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During the course the pupil receives a tnunii^ in the 
practice and the theory of the trade. The practice is given 
in the shop and the theory is ^ven in the school. The hours 
are the same as for the journeyman, except for four hours a 
week, when the apprentice attends school on company time 
at the regular rate of pay. At the end or expiration of ap- 
prenticeship, those who have satisfactorily completed the 
course rec^ve a certificate, signed by the proper offidals ot 
the company. Hiey are retained in the employ of the com- 
pany at the specified rate, or at a higher rate, if the abili^ 
and service justify same. 

QUESTIONS FOB DISCUSSION 

1. w^pi"'" wiry f«w shop Uachen are emplo7«d in on indiutriAl ithool 

of ODllege grade. 
£. Are inttnictoTs in adnok of technology inifaed to oqilain ptiw^dei 

in terms of "sliop" or technical language? 
S. How voujd you proceed to select a tesdier for iqiplied aaextee ia « 

day industrial ecboolP 
4. Why is it oecessary tor the principal and instructon in a secondaiy 

school to have a sympathetic understaii(Ung of boys? 
C b it poanfale to have the «une ri^ standard in a cooperative indn^ 

trial claaa, and hold the pupils as in the regular hi^ schoolP 
' 6. Why is it desirsble to defer industrial education until th^ end of the 

period of compulsory general educatioo, fourteen yean of age? 

7. Some instructors in trade and industrial schools claim you cannot 
teadi a trade to a boy until he reaches the age of sixteen. Why? 

8. What objection may be made against teadting a child of ten to be a 
textile worker "piecer"? 

0. Does a course in dries asnst industrial training? If so, to what 
extent? 

10. Should industrial and liberal education be comtuned? Stete the 
advantages and disadvantages of sudi a plan. 

11. How should the time be divided between industrial and liberal 
education? 

12. Should studies in an industrial course be alternated by hours, as in 
tbe regular high school, or shall the day be so divided that one hnU 
may be given to shop practice? 



N Google 



ORGANIZATION OF INDUSTBIAL SCHOOIS 61 



LIST OF REFERENCE MATERIAL FOR FUTURE READING 

* Slalemenl cf Pdieit* ef Federtd Board for Poeationat Education. Bulfe- 

tin no. 1. 

(A number of fondamentBl prindplei of vcxstioD&l educatioa.) 

* Emerftncy Trmnint w Shi])buiidmg. Evening and Fut-Time Clnwei 

fm Shipyard Workers. Bulktin no. 3. 

(UnitcourseninBhipbuUdiogBhowing how ahort, intensive ooursM 
mfty be used in trtuning workmen.) 

* Trade and Indudriai Edueation. Bulletin no. 17. 

(A very concise st&temeut of tiie organixatjon and adnunistration 
of industrial schools.) 

* Parl-Timt Trade and /ndurirtaJ SehooU. Bulletin no. 19. 

(A complete description of the CH^aniiation and comsei in part- 
time industrial schocjs.) 

* BaSding* and Equipment for StAoaU aad CIossu tn Trade and Induelrial 

SubjaaU. Bulletin no. 20. 

(A description with illustratioDS of the growth of different indns- 
tiial adiools. Kinds of buildings and equipment) 

AB the above m^ be obtained bom the Federal Board for Vocational 
EducatioD, Washington D.C. 

* Orjptnaation qf tkt Penruylmnia RaHroad AppmMot Spifem. Circular 

puUished 1^ the Peoosylvania Railroad. 

(A vety elaborate organization of apprentice sdiools.) 
** Problemt cf Indtutrvd Education under Publie Adminiitration. Prank 
V. Thompson. National Society for the EVomatioa of Industrial 
Education. Proceedings, 1918. 

(Discussion of some administrative problons that have arisen in 
tlte Administration of schools in Boston.) 
** BequitUn <^ the Effieient Ttaeher in indiufriol SeiooU. G. M. Gering. 
National Educational Association. Proceedings, 1911. 

(A discusuon of tbe qnalificationa oi an efficient teftcber in aa 
industrial scIumL) 
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CHAPTER VI 

OEGANIZATION OF EVENING INDUSTRIAL COURSES 
The history of trade and technical instruction shows tliat 
originally organized technical instruction consisted of engi- 
neering, mathematics, drawing, science (theoretical and 
laboratory practice), and waa provided for young appren- 
tices during the evening. This was due to the tradition that 
all students were expected to be working under some form 
d apprenticeship in the trades and industries and received 
the practical training in the shops during the day. The 
first form of technical and trade instruction was natural^ 
planned to supplement practical experience by giving the 
related trade knowledge in the evening. England to-day 
practically provides very nearly all the technical instructioD 
in the evening classes on this basis. 

While it is necessaiy to provide well-tr^ed workers, it is 
also necessary to provide employers, managers, and foremen 
having the proper appreciatioa of the value of the techni- 
cal training oi workers. The higher degree of training 
necessary for the worker, the greater the need of raising the 
standards of the managers, foremen, eto. Therefore it is 
necessary to have different grades of evening technical or 
industrial schools or, as they are sometimes called, exten- 
sion courses, as well as d^ schools. 

Evening industrial extcoi^on courses or evening mdustrial 
courses may be of the same grades as the day industrial 
school, college grade and secondary. The college grade eve- 
ning industrial school aims to bring the systematic study of 
applied science within the reach of young men with a high- 
school education or its equivalent who are following iudus- 
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trial pursuits, and who deaiie to fit themselves for higher 
positions, but are unable to attend couises during the day. 
The Lowell School of Foremanship represents an evening 
technical school of college grade.' 

Evening school instruction has been, and probably will be 
for a long time to come, the only feasible form of organized 
public instruction for working boys and men. In order to 
show the relation between general evening schools or evening 
sdiools of liberal instruction and yocatitmal ev^iing instruc- 
tion (including industrial classes, given tmder the pubUc 
school system), it m^ be well to outline a plan showing the 
eaoict relation. 

Evening instruction under these two divisions may be 
outlined as follows: 

A. Goieral or liberal education. 

I. Regular elementary grade schoob for those wishing 

to complete the elementary school course. 
n. Geaer^ course (ungraded) for 
0. Illiterates. 
b. Foreigners. 
m. B^ular high-school courses for those wishing to com- 
plete the high-scbocd work along the followiDg lines: 
a. College preparatory comve. 
(. Comm^cial course. 
e. Classical course. 
d. Technical coarse: 

1. Courses forbids who desire to be "handy." 

2. General techuica] course (technical traiu- 
ing to enter a skilled line (^ work). 

IV. Recreational courses. 

B. Vocational courses. 

L Trade preparatory courses: 

Desire of sufficient training to enter from a blind- 
alley to a skiUed emptoyment. 
n. Trade exteii«on courses. 

' See pAge 904 tot coime et study. ! 
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In addition to the college grade, secondary and inter- 
mediate industrial classes should be established. The sec- 
ondaiy class is for those who desiie to learn more about the 
practice and theory of the trade. The intermediate class 
is for beginners who are in unskilled lines and who desire 
to learn sufficient practice about a skilled trade to obt^ 
a position. The secondary evening industrial classes are 
sometimes called trade classes or trade extension classes, and 
represent one of the most important divisions of industrial 
education. 

The organization of evening industrial classes should be 
under a principal or director, with a corps of shop and tech- 
nical Lostructors. The qualifications of the principal and 
instructors should be at least those required of the principal 
and instructors in day industrial schools. 

Since evening school work is exacting, only those teachers 
shotUd be selected who are physically strong and robust. 
As all forms of evening instruction are more or less of a social 
problem, it is very important that teachers should be imbued 
with a real desire to assist their pupils, as well as to know the 
subject of instruction. They should know all the members 
of the class, be able to assist them with advice and to arouse 
the tired pupils by enthusiasm. All this requires a great 
deal of energy (physical) on the part of the teacher. 

Evening trade instructors should possess a trade training 
plus a combination (rf personal qualifications to deal wisely, 
cheerful^, and sympathetically with tired apprentices. It 
is customary to select evening instructors from the day 
school force. While this is often advisable in order to pre- 
vent teachers from having conflicts over equipment, it does 
not always give the best results. The most efficient d^ 
school teachers often fml to give the best results in evening 
classes. This is due to several reasons: evening trade pupils 
are usually tired apprentices who attend school with very 
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definite ideas as to what they require. They denie instruc- 
tion which will lead to definite needs, usually some deficiency 
in th^ duly occupation or a desire to secure a promotion. 
'Hierefore evening trade teachers require, first, a lai^ social 
democratic spirit; second, the ability to interpret the needs 
and desires of the pupils who attend the evening schools. 

Trade extension courses have usually been planned as 
two-, three-, or four-year courses. Students have been 
placed in either the first, second, third, or fourth year 
according to their ability. The records of evening trade 
classes under the above organization have not been satis- ' 
factory. The moitahty of students has been very great. 
Investigations have disclosed a number of weaknesses in the 
evening school organization, such as incom[>etent teachers, 
poor organization, classes not adapted to needs of pupils, etc 

Apprentices and tradesm^i demand that the instructioa 
shall lead directly to the specific things they want to know. 
If they are obliged to spend a month or more on preliminary 
work, the value of which th^ do not immediately discover, 
they will soon become discouraged and leave. Then agun, 
meehanics and other tradesmen who may, perhaps, have 
some reputation in thor trades, and who wish to perfect 
themselves in certain technical lines, do not wish to be 
grouped with younger persona, feelii^ that such persons, 
having come recently from the pubhc schools, are able to 
answer questions, use better English, and appear to better 
advantage than they. In other words, adults are often sen- 
sitive about the comparisons which the younger members 
are ^t to make at their expense. Therefore, ail trade stu' 
dents should be clasufied into vocaUonai classes, according 
to thw trades. This idea carries out the plan of the old 
trade guild of a few centuries ago. Each guild was formed 
for the purpose of sodal intercourse and mental stimulus. 
Each trade had its own gujld, and the d^Iy tr^de experiences 
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of each member became the property ol all mMnbers. Dis- 
cussions relating to the practices of their chosen trade occu- 
pied their attention. So to-flay workmen have common 
trade ioterests, and should be groiqied according to their 
occupatjons so that they may have on opportunity to talk 
over those interests. 

Since vorlKts usually attend a technical class in order to 
satisfy a definite need, the instruction should be divided into 
a aeries of miits, each unit representiiig a definite trade 
need. To illustrate: a madune-shtq) course mi^ be divided 
into the following unit courses: 

1. Lathe work, and the use of measuring 



2. Screw-cutting. 

8. Planer and sluqter opetatiiig. 

4. Milling-mBchine operating. 

5. Tool and die work. 

fl. Jigs, fixtures, and madiine construction. 

7. Mac^iine-shop mathonatica. 

8. Blue-print r^ing and machine drawing 

for machiniats. 

9. Tool design. 
10. To<J forging. 

Each unit course may omnst of nzteen lessons of two 
hours eadi distributed oyer eight weeks. An ^phcaut may 
enter any one of the above unit courses and meet his imme- 
diate need. He may desire to continue in other unit courses 
after he has seen the vtdue of his first course. 

(X course it is posmble to have full courses composed of 
multiple units. There are some students who desire to par^ 
sue a vocational course covering from two to four years, 
Tlierefore unit courses should be arranged in sequence 
so that it is possible for a student to obtain a complete 
knowledge (rf the trade by attending a number of years, j 
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EveDUig trade classes present so many new situations and 
new problems to be solved tliat it is necessary and very es> 
B^itial that the faculty should have frequent discussions: 
duly leasoQ outlines on mimeogri^ed sheets, the problems 
prepared hy the teadiers and used as a guide and a summaiy 
by the pupils. Pupils m evening trade extension classes 
should not be graded or grouped as are the regular pupils in 
the evening schools. An effort should be made to determine 
whether a pupil can profit by the course. Begularify of 
attendance dtould be insisted upon, and absences excused 
on^ on account ot nckness or work. If a pupil fails to 
attend r^ular^ seventy-five per cent of the ev^iings, he 
should be dropped, and should not be reinstated until the 
opening <A the next unit course. Trade classes should not 
be in session over two evenings a week, and those evmings 
should not be successive. Au individual card should be 
kept for every member of the class. One side of the card 
should contain the history of the pupil, and on the reverse ' 
tdde the attendance, the amount of work done, and the 
time devoted to each project At the end of the year these 
records should be transferred to a larger card, called a life 
card, whidi becomes a permanent record. 

In order to make ^ort unit courses successful it is abso- 
lutely necessaiy to have the courses properly advertised. 
Hiis brings up the very important question of the advertise- 
ment of trade extension courses. These courses should be 
widely advertised through tnrculars distributed to mechanics 
and tradesmen, through the daily newspaper, and by means 
of posters placed in conspicuous positions in the shops and 
factories. La^e, attractive posters should be placed on the 
walls near the exits and entrances of shops and factories, 
railroad stations, ferry slips, clubs, unions, and schools. 
Notices should appear frequently in technical jounuds, in 
special bulletins, and in papers issued by large corporations. 
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Slides showing the value of trade extension courses should 
appear in the moving-pictuie houses. Once a year the 
school should have a pubhc day ; that is, the school should be 
open to the public with the equipment and plant running. 
The principal and instructors should be present to explun 
to the visitors the different departments in the school. An 
evening at the close of the term should be devoted to an ex- 
hibition of the work accomplished and a special mvitation 
should be extended to joumfymen and apprentices. In 
addition — the prindpal should address various <avic bodies 
and kbor unions on the value and Aeed of trade extension 
classes, and make personal visits, r^ularly, to the local 
shops and indusbies, and meet the foremen and overseers 
and ask them to encourage the workers to attend the evening 
txade classes. It is very important that the wording of all 
drculara, posters, etc., should be expressed in a concise, at- 
tractive form. To illustrate; instead of shop mathematics, 
use arithmetic for machinists, arithmetic for carpenters, etc. 

A deposit should be required for admittance to trade ex- 
tension courses. It is a sign of good faith and is a guarantee 
against irregular attendance, breakage, stealing, and misuse 
of materials. This deposit should be returned at the end of 
the term if the pupil has attended r^ularly, has properly 
used materials, and returned books and instruments. A fee 
of one dollar for each course would be sufficient. 

In order to maintain a uniform attendance it is a good plan 
to have various employers visit the school and make their 
appearance on the platform before the assembled classes. 
An effort should be made to have employers address the 
students and show the value of this type of education, enu- 
merating if possible personal references. A list of employees 
who have attended the school, with a record of their prog- 
ress and attendance, should be sent to employers, so that 
they can reward in a substantial way the attendance at the 
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trade school, by promotion, some form of preference, or by 
increase in wages. 

^Vbeu a student is absent a card should be sent to him, 
toad if he does sot respond, a letter should be sent to his em- 
ployer or a visit made to the shop. 

Since there are many occupations that are hi^ily special- 
ized and which do not possess sufficient content to give a 
course of study over several years, it is necessary to provide, 
in addition to the evening trade courses, a form of recreation 
that will appeal to the working pupils. In order to cany 
on this work successfully, trained teachers should be pro- 
vided who are able to mingle easily with working people, 
and, above all, they should have the power of leadership for 
all forms of recreational work, from free play and folk-danc- 
ing to clubs and lectures. This work requires a strong 
leader, a person who leads but keeps himself as one of the 
crowd, thus putting the leadership as little in evidence as 
possible. These activities are of tremendous value in in- 
culcating the art of cooperation, dvic and social responsi- 
bility, and social good feeling, and should have tlieir share 
of attention in evening schools especially in industrial <Us- 
tricts. Pupils should be taught as far as possible to use 
their own homes for amusements. The schools should have 
rooms, halls, gymnasiums, etc., with furniture and supplies 
for games, reading-rooms, recreation-rooms, and moving- 
pictures. Classes should be arranged so as to accommodate 
a group or groups that have corresponding interests. Ath- 
letic games should group together those best suited to play 
together. Table games and story-telling and folk-dancing 
all need grading, in a sense, so as to keep a relatively keen 
interest.' 

Intermediate evening trade classes are sometimes called 
evening trade preparatory classes, and are for those who 
> See page 302 tot course of study. 
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desire to enter a skilled trade. Since the students in the 
trade preparatory classes liave not had any trade ezi>erience, 
most (tf the instruction should be in the shop. 

QUESTIONS FOB DISCDSSION 

1. A number of prominent Englirii tedmical acbool educaton daim tbat 
it i> difficult to obtain a Is^ enrollineut of day ctudenta in tMinv-al 
•cliools. Give tome of the reasoiu wliy tliii condition exists. 

2. What are the reasons for the increased demand for evening achoola 
during the last tew yeanf 

5. Is an evening coone in laactaaB-tbop theory more effective than « 
correspondence courae in the same RibjectP Why? 

4. Explain the advantagei and disadvantagea of ahort unit connea cov- 
ering a numba of evenings, and foil coumea covering tvo years or 

A. Surest evening couniea tor cotton-mill workoa. 

6. Suggest evraiing courses for electrical workers. 

7. Explain why evening trade iiutniction for young people on the Con- 
tinent of Europe is not poputar. Compare the length of the working 
day on the Continent of Europe with tiM, of the United States. 

5. How can evoiing school teac^iers of trade subjects be kept in inti- 
mate contact with the practictJ requirvroenta of the trades they am 
teaching? 

9. What is the most effective means of aecurtng (a) evening aht^teacbak 
(6) evening tedwical teachers? 

10. What is the purpose of an advisory board for an evening industrial 
school? How may they be selected? 

11. What is the moat effective method of pvmg evening instructon trade 
experience? 

12. What are the agendes available for industrial education in the avosge 
community? 

13. What are the qualiScstions required for a director of (a) an evening 
preparatory trade school; (b) a continuation scliool; (e) an evening 
trade school? 

14. What are the qualifications required for a bead of a niadiinfr^hop 
d^Mutment in (a) an evradng trade school: (i) a continuation •duxdf 



UST OF REFERENCE MATERUL FOR FUTURE RFJU)ING 

** Ba-jr eon Uu GMnJnir School BeH M»d Oie Need* qf lft« Wate-Workerf 
W. A. O'Leary. National Society tot the ftomotion of Iiidustrial 
Education. Bulletin. 
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** Etenint Sdtotdt, their Purjnie and Limitatioiu. John L. Sheaier. Nm- 
tional Society for the Promotion of Indiutiial Educatba. Btdletio. 
(A discusuon of the purpoM of evening ichools aiid how far tltcy 
are meeting the purpose.) 
'* ConftFiuaJtan SdumU in England and Ebeviliere. M. SadJer. 
(A vei7 ooiaplete dcaoiiititm of continuatioii scboola.) 
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CHAPTER Vn 

AN INDimWAL SUBVEY 

It is necessary to experiment in industrial education, as 
in other lines, to make pK^ress. In order to work intelli- 
gently, it is necessary to profit by the results of other com- 
munities, and to obtain data upon which to experiment. 
Therefore, before establishing any system of industrial edu- 
cation, it is desirable to make a number of invesUgations or 
surveys for the purpose of determining just what kinds of 
industrial training are required. 

The main questions to be answered by a survey are: 

1. To what extent is there a nee<l for industrial education in the 
community? 

2. To what extent are the public schools, private agencies, and 
apprenticeship systems meeting the need? 

S. What kinds of industrial training are needed? 

4. How can cooperation be arranged between the schools and the 
trades and industries? 

A thorough study should be made of all the industries in 
Uie community to determine the followii^ questions: 

1. Whether there is a content of technical knowledge or skill in 

any job that cannot be acquired through routine work for 

which special instructiim is needed, 
a. If so, what is it? 

5. Whether it can best be imparted by provisions inside the 
industry. 

4. If not, whether it is worth while to provide such instruction 
through outside ^encies. 

6. If thb ia true, whether such instruction shall take the form of — 

a. All day industrial schools. 

b. Trade schools. 

c. Part-time industrial classes. 

d. Evening classes. 



N Google 



AN INDUSTRIAL SDHVEY 'flS 

6. Whether there are any jobs for which it is not desirable eith» 

to direct the youth or to train him at public expense. 
, 7. What aumber ot new workers could be prepared tor any job, 
if it has a teachable content, without overstockmg the market? 

8. What kind of equipment as to age and physical and mental 
assets should the worker have for the job? 

9. To what extent does the industry select its workers for any 
job so as to secure those best adapted to it? 

The answers to the above questions will show the types 
and extent of the schools needed, the courses of study to be 
followed, and the equipmeDt and try-out necessary to carry 
through the aims and purposes. 

It is coming to be recognized that in some industries the 
training of the workers should be as much a matter of trade 
agreements as hours of labor, scale of wages, grievance 
boards, and other matters which ultimately and vitally con- 
cern both the employer and employee. These are dealt 
with by means of a joint agreement known as the "Pro- 
tocol." Trade agreements may be worked out covering the 
following: 
I. The conditions under which new workers are to be trained and 

received into the trade or occupation, 
S. The credit toward the period of apprenticeship to be given 
any course of training in the school either before or after 
employment. 
' S- The trainbg in schools as weU as shop to be required of the 
apprentices after employment. 
4. The preference given to local and trained workers in hiring 
and promoting in the trade and occupations. 
' 6. Possibilities and arrangements for instruction during the dull 

season periods of trades. 
' As a matter of efficiency every school system should take 
account of the social, economic, industrial, and educational 
conditions in the community. Data should be at hand and 
kept up to date. The superintendent or assistant superin- 
tendent should be able to interpret the data collected and 



N Google 



M INDUSTRIAL EDUCATION 

use them to advantage in developing the school system. 
The following suggestive outline may be used by attendance 
ofiScers, investigators, and social workers in obtaining the 
information: 

1. Facta About the people. (While this may be somewhat tc& 
inclusive as a major division, it is used here in the restricted 
sense of a single locality.) 

a. Population extent. The whole prognun will depend 
much upon the size of the community. 

b. Migration. That is to say, whether or not the pecula- 
tion of the city is stable or movable. 

0. Conditions as to type. 

1. White or colored. 

2. Native or foreign^bom. "■, 

d. IHiteracy. 

2. Eccmomic factors. 

a. Tax-rate, local and State; the whole tax burden. 

b. The indebtedness of the town or city. 

e. Conditions of waste in the expenditure of all public 
moneys. 

d. Possibilities for effecting economics by a reorganizaticoi 
of the present system of education. 

e. The amount of school funds, from whatever sourcci 
available for local use. 

8. ibidustriid factors. 
a. Apprenticeship. 

(1) How extended. 

(3) Lack produced what result. 

(3) How to supply lack. 

(4) Not needed because of type of labor employed, 
mature workers only, etc. 

h. Whetlier there is a content of technical knowledge or 
skill in any job that cannot be acquired through routine 
work, and for which special instruction is needed. 
(1) If so, what is itP 

{%) Whether it can be best imparted by provision in- 
side the industry. 
(3) If not, whether it is worth while to provide tor such 
instruction through outside agencies. 
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(4) If this is tnict wbetlia soch instractitRi ahaU take 
tbe form of 

(a) All day mdustml schools. 

(b) Trade schools. 

(c) Part-time industnal classes. 
id) Gveniiig c l n w ca . 

• (5) Whether there are any jobs for which it is not 
desirable either to direct the youth or to trun him 
at public expense. 
(8) What number of new workers could be prepared 
for any Job, if it has a teachable content, without 
overstocking the market. 

(7) What kind of ec|uq>m«9t as to age and physical 
and mental assets tbe workers should have for the 
job. 

(8) To what extent does the industry select its workan 
for any job so as to secure those best adapted to H. 

(9) Whether their market is overcrowded. 
4. Schod factors. 

a. The numba of children leaving school eaeb year. 

b. The nationality, age, and schooling condititm of those 
withdrawing. 

e. The economic condition of those withdrawing. 

d. The wages, number of jobs, kinds of weak, and advance 
nient of those withdrawing. 

e. Causes of retardation. 
/. Causes of withdrawal. 

g. Education after leaving school. 

A. Means of getting a job. 

«. Comparative amount of idleness of non-graduate, grad- 
uate, and high-school group. 

j. The aim, character, and extent of pievocational truniog 
in the elementary schools. 

t. The aim, character, and extent of manual training in 

, elementary and high Softools. 

r. The aim, character, and extent of the evening schools. 

Knee the public achool system is expected to train pupils 
of liigh-school age for the vocations in the trades and indus- 
tries, it follows as a corollary tliat this industrial inBtrucUon 
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must be supplemented by industrial guidance. Otherwise 
the public schools may be flooding certain trades with 
young men, to an extent that there may be more applicants 
than positions to be filled. Such a condition would be harm- 
ful to society and to the student Therefore the most e£E- 
cient system of industrial education must include, as a 
preliminaiy course, industrial guidance, information and 
direction to young people, in order that they may be dis- 
tributed vocationally so as not to have an excess of human 
talent in any one field. 

In the eariy history of the race, it was the custom to place 
the growing boy at work with his father, so that he might be 
taught from the experiences of his father. During the Mid- 
dle Ages the training in the apprenticeship was a direct pre- 
liminary to his trade. To-day parents do not care to have 
the children follow the father's occupation, on account of 
the feeling that the children should do better than the father. 
This is a serious mbtake because children sometimes do not 
do as well as their fathers, and if they followed their fathers, 
they would be imbued with the industrial atmosphere and 
features of the trade. 

Years ago, when each community was small, the indus- 
tries and trades were open books to each boy. It was not 
unusual, as we see from the life of Benjamin Franklin, for a 
father to take his son at the age of twelve to the different 
shops, to see the men at work and to talk to the master- 
workmen. Comeuius speaks in a way of industrial guidance, 
when he says, in speaking of the true significance <^ man- 
ual occupations as a factor in education, that children 
should leant the most important principles of what goes on 
in the worid around them, so that any special inclination 
toward things of this kind may assert itself with greater 
ease later on. 

The responability <rf preparing a young person for a voca- 
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tion for which he is fitted physical]; and tempeiamentally 
will be one of the most serious duties imposed upon the pub- 
lic school system, because eventually it means that the prob- 
lem of supply and demand of labor and the problem of dis- 
tribution of human talent will be placed on, or correlated 
with, the public school system of this country. This is one 
of the reasons why this vital problem should be solved ia a 
careful, scientific way, with due r^ard to each person's apti- 
tudes, abilities, resources, and limitations, and at the same 
time taking into account the relation of these elements to 
the opportunities and conditions of success in the different 
fields of labor. Children should be employed ia positions 
for which their health, capacity, and intellect best adfq>t 
them. If this is done, it means well-rounded and efficient 
manhood and womanhood. On the other hand, an occupa^ 
tion out of harmony with a young person's aptitudes and 
capacities means inefficiency and a loss to both the employer 
and employee. A laige number of adults who prove to be 
failures in life can trace the cause to the lack of proper guid- 
ance in both school and Juvenile employment. 

The vocational direction or guidance department of a 
public school system should be a part of the organization of 
the continuation school, and should be in charge of a director 
called a " vocational counselor." This director should have 
full power over the granting of working certificates and pro- 
viding employment for young people who desire to go to 
work. 

A vocational counselor should be a person with a sympa- 
thetic interest in young people. In addition, he should have 
information in regard to the opportunities for work for 
young people. In order to obtain this information, the 
counselor should have an appropriate personality to ap- 
proach employers, and the ability to do research worit and 
to organize this information in proper form for use. lliis 
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may be carried out by dividing vocatiotu into five large 
daaaes, the pntfesuonal, the commercial, the agricultural, 
the industrial, and the houadiold. Under each class we may 
have cUvisions and subdivisiona of occupationB. A record 
eg qualifications and of the supply and demand of different 
positions should be on file. A chart may be mode illustrat- 
ing the educational opportunities in the community. Hie 
survey will show the positions typea to young people by using 
data ^ven on page ei in the form of a chart, which haa 
been used successfully by the National Sodety for the 
Promotion of Industrial Education. 

In order that the vocational counselor may ptopaty look 
after the welfare of the individual child, it is necessary to 
know definitely the time the child should begin work and 
the Idnd of work he is able to do. Physicians tell us that 
the mental and physical condition should not be overshad- 
owed by being brought into use before the development 
adapted to such use is establidied; and on the other hand, 
that functions, both mental and physical, are weakened by 
not being brought into use when they are ready to be used. 

The mental development of the child should be carefully 
detemuned to see whether the child should be allowed to 
work. Before this is done, it is necessary to know the nature 
of the work the boy or girl is to perform. After it is deter- 
nuned by testa that he of she has the mental equipment and 
the degree of knowledge necessary to do a cert^n form of 
work, the next question to be solved is whether his physical 
condition is such that this particular kind of work will not 
harm him. Since labor differs in character, occupations 
should be classified, and the boy or girl should be allowed to 
perform only the character of work that is best adapted to 
his or her physical condition. 

Since the knowledge and training imparted to a child are 
to prepare him for life, the school should follow up the boys 
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and ffih who leave, and see how saccessf uQy these diildren 
have been prepared. The school is to judge by the success 
or failure of the children who are out in the school of life. 
A continuation school teacher should be assigned to look 
after a d^nite group in addition to the regular school work. 

QUESTIONS FOB DISCl^ION 
1. Wliat »re Xbe objectioiis luiudlf railed in a communis againat an 

induatrial tarvej? Are the objections well founded? 
8. Eiplain«omeoFtliereBson«why "Protocob"aRnotiiioreconimonl7 

lued in industrial education. ' 

8. Are sodal woritera alone competent to cany on an industrial school 

4. Are so-caUed general edncaton alone competent to cany on an indus- 
trial sdMol survey? 

ff. What are the preliminary steps usoaDy taken before an industrial 

school lurvey is made in a conunuoity? 
ft. How was vocational guidance provided a generation or two ago? 
7. What objections are made to vocational guidance? 

5. Give some ressons why the public school system should rapport a 
well-organized vocational bureau. What are some of the objections 
usually made agunst such a bureau? 

9. Explain how the pnblic school system may aasiEt in solving the prob- 
lem of the unemijoyed. 

10. Outline the orgauiution of a vocational bureau tor an iDdustriaJ dty 
of AOO.OOO inhabitanta. 

11. Give some of the reasons why every child should be under the guidance 
of the public school system mitil he or she reachea the age of eighteen. 
What are some of the objections to such a plan? 

UST OP REFERENCE MATERIAL FOR FDTURE READING 
* Report of the Minneapolis Survey. National Society for the Promo- 
tion of Industrial Education. Bulletin no. 21. 

(A very comprehensive study of the industrial educational Deeds 
of Minneapolis. Forms and questionnaire are very valuable.) 
•• Report of the Richmond Survey. National Society for the Promotion 
of Industrial Education. Bulletin no. iO. 

(A study of the different trades and industriea of RkJunond, 
Virginia, to detemune educational needs.) 
•• The Vocational Survey of Cincinnati. Chamber of Commwce, Cindn- 
nati, Ohio. 

(A chamber of commerce investigation of the educational needs.) 
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"VoatiofMl Infornutum for Pupila in a Small City," M. A. Wlieat- 
1^. Sdool Rmitw, March. 191S. 

(A Btu<ly at vocational Buidamx in a taiaS dty.) 
* "Vocational Guidance in Boatou." F. V. Thompaon. ScAmI Rmew, 
February,. 191S. 

(A dcKriptlon of tlie organization of tile vocational giudaDCS 
department of the school ■ystem of Boston,) 
'* Rtadingt in Vocational Giad'oiee. Meya Bloomfield. 

(A coUection of the beat articles on vocational guidance.) 
Vocational Guidance and the Public Schools. Associated Academic 
Principals and Coundls of Elementary School n^ndpsls and Teachen. 
Proceedings, SyracuM, New York, 1B19. 

(A cplendul diMusuon on bow tbe public kIumI may awct voc^ 
■ ■■ ».) 



N Google 



CHAPTER VIII 

PRINCIPLES OP PSYCHOLOGY DNDEELYING LEAItNING 

In order that one may have a clear understanding of the 
methods of teaching industrial education, it is necessary to 
have at least a working hypothesis of the action of the mind 
in acquiring knowledge and skill. The immediate oi^aa 
of the mind is the nervous system which consists of the 
brain, spinal column, the cerebro-spinal nerves, and the 
sympathetic system of nerves which maintains the auto- 
matic action of the organs of respiration, circulation, and 
digesUon. All of these parts form a complete system; the 
nerves and the spinal column are merely extensions of the 
brain Ussue. The nerves, which extend to every part of the 
body, appear like white, silvery threads, branching and rami- 
fying from the roots which are sent from the spinal column 
through lateral holes in the spine, and to lite brain from the 
organs of sense through the holes in the skull. Each nerve 
has two parts, the motor and sensory cords; these two cords 
run side by side, and form one thread bound by many 
twisted fibers that conduct the nervous enei^ and nutrition 
to and from the nerve centers. The two cords are distinct 
in each nerve, and serve a distinct purpose. The sensory 
cord carries sensations or sensory impres^ons that it re- 
ceives to the brain or spinal column, and the mdor cord 
carries the reactions from the brun — that is, the intellect 
— to every part of the body. Each cord acts independently 
except as they meet in the brain. The brain is divided into 
two hemispheres or lobes, associated with each other by 
fibers which unite them. The center of the brain contains 
the section that regulates the activities of the special senses, 
smell, sight, hearing, tasting, and touch. 
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Organs of sense do not at once act in their full measure in 
the child. They do not possess at the birth of the child 
their full power or precision, as in the case of animals, such 
as the power of smell of a dog. The first applications of 
sense-perception need to be corrected by experience. Each 
sense assbts the other, and gives approximate perfection to 
sense-perception. Knowledge is best obtained by the com- 
bined exercise of all the oi^ns of sense. Exercise strength- 
ens the OTgans and makes them accurate. 

The eye, the organ of sedng, b one <rf the most important 
OFgans. It at first perceives only surface and color, but it is 
trained by experience with the wd of the other senses to per- 
ceive texture, figure, size, number, and dbtance. By train- 
ing the eyes, the dyer b able to detect differences in shades 
of color, and' other skilled workmen (tradesmen) are able by 
inspection to detect imperfections and strong points in 
material. 

The ear reveals sound. It b aroused by vibratory move- 
ments through the air to the ear. The ear, which at first is 
quite inactive, and very gradually discriminates sound, may 
be trained to perceive shades of tone. Experienced mechan- 
ics are able to detect weaknesses in engines and machine 
parts by tie sound produced from the blow of the hammer 
which the ordinary person would be unable to discover. 

The tongue reveab taste. The organ of taste b the sur- 
face of the tongue and palate on which are distributed 
nerves. In order to excite the sensation of taste, it b 
necessary to have the substance in a state of solution. 
Continuous stimulation rapidly deadens its sensibility. It 
is hard to arouse thb sense. It may be cultivated to a great 
extent by practice. Merchants and others are able to make 
the selection of certain commodities and to detect impurities 
by the sense of taste. 

The sense of touch: the nerves of touch extend to every 
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part of the body and receive impressions at their extremi- 
ties; in the fingers Uiey terminate in a fold which is espe- 
cially sensitive to vibration. When we touch an object a 
flow of nerve energy or sensory impression is sent through 
the sensory fiber to the cerebrum f onning a sense-perception. 

The nose reveab smell. The organ of smell is the mem- 
brane lining the inno' surface of the nose. Odorous particles 
are emitted from the substance, pass over the membrane, 
and stimulate the nerve fibers. It resembles taste to a cer- 
tain degree, m that continuous aetidn will render the organ 
useless. Certain tradesmen possess this sense to a marked 
degree. 

Of course we know that we can enlarge the scope of knowl- 
edge to be obtained by the eye and ear by artificial aids; the 
miscroscope and telescope assbt Uie sight, and many other 
scientific inventions assist the hearing. We can improve 
and intensify the powers of sense by special practice; the 
sui^eon trains the hearing, touch, and sight; the carpenter 
trains his eye and hand to work together in sawing wood. 
The eicpert finisher on cloth trains his touch so as to detect 
slight differences in the texture of fabrics that are not 
visible. 

He brain and nerves fike all parts of the body develop 
very slowly. He child is bom with certain tendencies that 
come by heredity. These tendencies are called "instincts." 
He education of the child is a matter of inheritance and 
such habits and knowledge as are acquired by environment. 
The child's first education is recaved through the senses; 
that is, the child receives an impression first upon the organ 
of sense, which is transmitted by the sensoiy cord to the 
br^, where it makes an impression. As a result of a num- 
ber of these impressions called "sense-perception," the 
senses are esereised, and a cert^ movement of the mind 
takes place called a "reaction," which is transmitted from 
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the brun to the body by the motor cord. Certain actions 
that are repeated many times create such an impression on 
the part of the bnun, the spinal column, that it puts forth 
motor actions that become automatic; that is, carried on 
without connection with the br^n itself. This power is 
called "habit," or the reflex action of the spinal column, and 
is shown in walking, etc., which at first requires intellectual 
direction, but through repetition is performed uncon- 
sdously, throi^h habit To illustrate; the first time a boy 
saws a board he is obliged to make special nervous effort to 
do the work, and finds great di£Bculty in sawing according 
to the pencil mark. There is a tendency for him to saw at 
a slight angle. The second time it may be somewhat easier. 
After a number of trials he is able to saw straight to the line. 
After a while he is able to saw with very Uttle mental effort. 
This is due to the fact that he has acquired the liabit or skill 
<rf sawing a board to the line. E^h time he performed this 
(iteration it required a certain coordination of the eye and 
the hand, and finally the response became automatic in its 
action; a tract (mental) has been produced which can be 
aroused veiy easily. In the case of academic work, pupils 
must perform exercises and problems to a great extent in 
order to obtain the power or habit to remember how to solve 
future problems quickly and easily. An educational device 
called "drill" is used to produce this habit. 

Sometimes it is deurable to break off certiun habits. In 
order to do this, it is absdutely necessary that the pupil 
should have a real desire to break off the old habits and 
enter into the drill or practice for the new habits with con- 
siderable initiative, and never allow an exception to occur 
until tiie new habits are securely formed. A teacher should 
secure the interest of the apprentice or students from the 
be^noing to the end of the lesson or drill, so as to utilize the 
energy of the interest or previous habit to the best advan- 
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tage. This requires close supervision in the eariy stages of 
the habit to form accuracy. Speed will be developed later. 

Every normal person is born with a healthy mind includ- 
ing tlie senses. In addition there are certain inherited ten- 
dendes or impulses called "instincts," like curiosity, emula- 
tion, love of outdoor sport, etc. Some of these instincts are 
bom with us, others keep popping up from birth to adult 
life. A boy of fourteen years may be prompted by the in- 
stinct of curiosity to examine an electric bell, to see bow it 
works. 

Instincts are very important in educating tlie child, for we 
build on the good and try to stifle the bad ones. It b of 
importance to consider the natural order and sequence of 
developing instincts, the normal age of the child for the first 
appearance of the different mstincts, and the condition of 
their future growth. The development of many instincts 
is largely dependent upon that of others. Instincts may or 
may not appear at the same period in the abnorm^ child 
as in the natural child. 

Life m^ be divided into four parts; infancy, from birth 
to six years; childhood, from six to twelve years; adolescence, 
from twelve to manhood; and adult. The infancy period is 
the time of life of greatest activity, when the child appears 
to consist mostiy of bundles of instincts, such as locomotion, 
curiosity, grasping, and imitation. It is through these in- 
stincts that the child is educated. At the age of five or ux 
a child is able to walk with ease and grace, but his precision 
of movements of hands and fingers is about three fifths that 
of a boy of sixteen years of age. 

The second period, childhood, is marked by Jess violent or 
more directed self-activity. The greatest instinct is the 
play instinct. It is both expression and means of education. 
Education during this period may be assisted through play. 
It is during this pmod that memory, the mental power of 
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retaining sense-perceptions, is developed. It is the devel- 
oping of this power that gives us knowledge, tor we must 
retain knowledge in order to [Xissess it. The growth dur> 
iag the period of life from ten to twelve is slow, and a sur- 
plus of energy is available. It is the time when the play 
instinct is strongest, and a p^od for the development of 
facility and skill, when drill exercises for the formation ot 
habits may be given with least harm. 

Adolescence is the period of change. It is a time when a 
great many children put aside childish things and begin to 
think of the serious side of life, self-support. The period 
may be divided into three stages, embracing respectively 
the ages from twelve to sixteen, from sixteen to eighteen, and 
from eighteen to twenty-four. Some authorities have classi- 
fied these periods as the physical, emotional, and the intel- 
lectual stages. The first period, from twelve to sixteen, from 
an educational point of view, is the most critical and difficult 
to deal with on account of the secretivenesa of the pupil. 
He does not care to express his feelings, and on the other 
hand, he is very sensitive. Habits are fairly well formed. 
It is true there is time to grow, but very little time for the 
formation of new habits. 

At the beginning of this period, pupils be^ to work in 
groups, team-work. It is the time when boys like to form 
groups and organize clubs. This leads to con^derable phys- 
ical exercise in the form of baseball, football, etc. From 
fourteen to sixteen is known as the "clumsy age," when 
the bones grow faster than the muscles. Some children 
during this period develop an awkwardness, periodic lazi- 
ness with a tendency to self-assertion and dreams of great- 
ness. Above sixteen years of age, the bones are formed to 
a considerable degree, and the student is able to handle 
tools on a commercial basis. 

After the age of twelve the play period ends, and the 
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growing boy b^ns to live in an adult world. He b moved 
by motives similar to those of adults. It is during this 
period that the sense <^ achievement becomes very promi- 
nent in some boys' lives. Prom twelve to sixteen is a time 
of the most rapid body growth, a great increase in the devel- 
opment of the muscles of the hand and in the control of 
accessory muscles. The tendency to imitation is renewed, 
and a strong desire to follow adult ideals and examples is 
formed. It is a period among many boys d greatest incoi^ 
rigibility, misdemeanor, and crime, and of sen»tiveness to 
ridicule. Iliere b a keen sense of humor and a tendenqr 
to freakishness and pranks. 

Children at about the age of twelve begin to differ more 
or less in strength, health, intellectuid ability, capacity tor 
motor-development, and other mental and physical quali- 
ties, to such a degree that any wholesale classification is 
out of the question. Nevertheless, we can divide children, 
roughly speaking, at about twelve years of age — any earlier 
period would be unreliable — into two groups based upon 
the progress in the traditiomd school ^stem. Since the 
work at school is largely memory work, committing informa- 
tion received from books to memory, and the promotion test 
is based on this, most pupils who fail to pass this memoiy 
test lack the interest and power to commit to memory ab- 
stract information from books. All pupils who have at- 
tended school regularly, and who can measure up to the 
promotion test, may be considered, for want of a better 
name, book-minded or ahgtrad-mindsd. Those who fail are 
called retarded pupiU. A great many of these are of a slug- 
^sh mentality, strong physically, possessing the power of 
imitation and a mechanical ability, to a greater or less de- 
gree, and may be con»dered motor- or kand-minded. While 
this classification may be only approximate from a psycho- 
logical point of view, nevertheless every grade teacher rec- 
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ognizes these two distinct groups — the abstract- and vuOor- 
minded. The interests of the hand-minded pupil are more 
motor than mental in character. It is from this class that 
industrial workers as a rule are recruited. 

Adults and children show a greater difference in the 
control of £rm and precise movements of the fingers than 
in the movements of the limbs. It b in this respect that 
the fe^le-minded differ tiora the normal, the efficiency 
of the finer movements corresponding to a higher degree <A 
inteUigence. 

AH impressions received by the mind are recorded: we 
cannot always revive them. The easiest way to recall them 
is to arrange the knowledge in such a way as to be able to do 
tiiis. Every exercise of the mind is dqiendent on attention, 
which is the concentration of nervous energy upon one group 
of brain cells. Upon the completeness of this concen- 
tration depends whether the mental exercise is more or 
less productive of knovdedge and mental growth. Atten- 
tion to its fullest degree requires the following conditions: 
calmness of mind, healthy organs of sense and thought, 
nervous vigor, and a healthy body. There is a great differ^ 
ence in the individual capacity for attention. Memory may 
be strengthened and trained by arran^ng ideas in such order 
as for one to excite the other, which means arranging accord- 
ing to one of the following: 

Sjiown to unknown. 
Concrete to the abstract. 
Cause and effect. 
Means and ends. 
Port and whole, 
like and unlike. 
Object and subject. 
Symbol and reality. 
I>ependent ideas. 
Contiguous ideas. 
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Ideas ID. the mind are arranged in series; that is, one idea 
recalls another, etc. This arrangement b called the "asso- 
ciation of ideas." In order to add another idea to human 
knowledge, it is better to attach it to some idea already in 
the mind than to present it as an isolated form of knowledge. 
The human mind is constantly arran^ng and rearran^ng 
the ideas, and this mental process is called reflection or 
"thinking." In order to get knowledge we must be able to 
retain it. Memory ia the power of retwning knowledge. 
We have the power of mental acquisition and the power of 
mental conservation, which together give us knowledge. 

Since all impressions leave a tract in the mind, they are 
indelible and can be recollected. Memory may be sb-ength- 
ened and trained by habits of concentrated attention and of 
association of ideas. The powo* for memory and recollec- 
tion varies greatly in degrees, in (Ufferent individuals, and 
at periods of life. Some men can easily commit facta to 
memory , but are able to retain tbem only for a short period, 
while others require more repetition and eSort in retiuning, 
but can more easily and for a longer period preserve the 
kuo^edge. Some minds have a stronga* hold on facts, 
others upon thou^ts and feelings; some lunve great difficulty 
in recalling names and dates and ease in recalling analof^es. 
In early life the memory b very impresuonable, but the im- 
pressions are easily effaced. Children seem very soon to 
forget knowledge obtained before the age of seven. 

Therefore, in developing the power of memory triun the 
mind to a vivid and complete recognition of all associated 
ideas. 

Whatever a child does in school or elsewhere is actuated 
by a motive; that is, he does it for a purpose. The impulse 
— may be instinct or habit — pushes him forward. Any 
study that arouses the mind of the student so as to make 
him inquire about it, is said to be interesting to him. This 
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interest may be aroused by the teacher and is said to be ac- 
quired. When Uie interest has not been aroused by the 
teacher, it b said to be natural. Zt is safe to say that no 
child can acquire knowledge who has no interest in it. A 
teacher can no mote give a child an interest that he does not 
have than he can add to his own height. Interest may be 
aroused and the teacher should take advantage of the suc- 
cessive waves of natural interest which underhe instincts. 
One of the foundation stones of industrial teaching is to 
arouse interest which gives the motive for the acquisition 
of knowledge. Of course, it should be understood that no 
teacher should allow an undesirable interest or tendency to 
develop. 

Every exercise of the mind is dependent on attention, 
Tciiich is simply a concentration of nervous energy upon one 
group of brain ceUs. Interests assist mental concentration. 
It is necessaiy in teaching a child to keep a sympathetic 
touch on his interests and previous experiences. 

There is a great difference in individual capacity for at- 
tention. The best minds have not only a great grasp of 
attention, but a great facility for transition from one subject 
to another. In minds of universal power the readiness of 
transition is so perfect as to enable them to attend to several 
subjects at once, keeping different groups of brain cells at 
work and accomplishing various kinds of mental operations 
simultaneously . 

If we examine our minds we shall see that the processes of 
accumulating knowledge consist in obtaining sense-percep- 
tions, retaining them (memory) and comparing them, and 
forming a conclusion called "judgment." You might say 
that every sense-perception has a judgment. 

To illustrate; a person interested in examining different - 
metals, such as pieces of iron, brass, and lead, observes the 
qualities of each and naturally compares them. He classi- 
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fies the metals either consciously or unconsciously into 
groups according to their common properties, such as color, 
weight, etc. He will say lead is heavier than iron, brass is 
different in color, etc. This act of classification rests on 
sense-perception and memory, but includes the pow^ of 
holding a property or quality — that is, ao abstract idea — 
before the mind for analysis or comparison. This power is 
called "abstraction," or the power of mental conception. 
In complex operations there is a series of judgments founded 
on a comparison of qualities and foUowii^ a natural se- 
quence of cause and effect, or evidence and conclusion. 

Judgment becomes more and mQre complicated as the in- 
tellect advances in development. As we grow in experience 
and education, facts accumulate in the mind and knowledge 
increases, so that the field for comparison becomes larger. 
A greater number of relations and associations enter into our 
act of judgment. D^nite judgments accumulate and form 
a fund of experience that can be relied upon as decision f(nr 
further judgments, and may also become unconscious judg- 
ments that are often called "intuition." Of course we must 
bear in mind that in all complex mental operations there are 
series of judgments or decisions follomng a natural sequence 
of cause and effect. A series ot judgments constitutes 
reasoning. 

All who take part in every-day life are expected to have a 
minimum amount of good judgment that we often call "com- 
mon sense." It is the result of common experiences which 
give intuitive judgment. Therefore, every one, particu- 
larly in this country, should have sufficient general educa- 
tion to have general intelligence and common sense. Life 
consists cJ a series of adjustments to new conditions. The 
power wluch enables one to make these new adjustments is 
called by the psychologist " appercepUon," and " gumption " 
by the experienced mechanic. One adjusts himself in terms 
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of his previous experiences; that is, he apperceives Dew 
things in teims of his previous experience. 

There are two methods of reasoning, inductive and deduc- 
tive. The inductive is the natural method of reasoning. It 
reasons hy examining a number of individual cases to dis- 
cover a general resemblance or ground of classification and 
thus to reach the law or principle. The deductive reasonii^ 
be^ns with the rule or principle and draws conclusions re- 
specting the individual case. The process by which we ob- 
tain knowledge, by committing general abstract rules or 
laws to memory and then applying them to special cases, is 
called "deduction." It is the method used by experienced 
students and teachers who claim that it saves time and can 
be easily learned. The indtwtive reasoning be^bs with facts 
and deduces the theory, and the deductive reasoning be^ns 
with theory and deduces the facts. Modem industrial edu- 
cation should proceed in the beginning as far as possible by 
the methods of inductive reasoning. While the operations 
of simple judgment, or one- or two-step reasoning, are com- 
mon to all, the power of generalization is distributed in a 
larger degree over the abstract- rather than the motor- 
minded person. 

There are two theories with regard to the training of the 
mind: formal training and specific trMning. Formal train- 
ing theory, often called formal discipline or mental disci- 
pline, states that there are certain subjects, like mathemat- 
ics and foreign languages, that give a general mental tr^nii^ 
such as logical reasoning power. The spedfic training 
theory clums that general mental discipline does not exist: 
that each subject has a mental disciplinary value that ap- 
plies to that subject only, or one of similar content. Mathe- 
matics trains the mind for mathematical reasoning only. 
There is no question but that the theory of formal discipline 
is not true. On the other hand, there are some prominent 
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educators' who claim that the problem of truning the mind 
b a complex one, and that the doctrine of specific training 
is only approximately true. 

QUESTIONS FOR DISCUSSION 
I. mi7 IB a "»f^"■''■■■ lunally atrongei phfsically tbaa a profeauonal 

tt. NsjDetheBpemlseiuesiitiluedby thefoUowiiigmediamcs:(a) cabi- 
uet-mak^; (b) iteaiii engineer; (c) electriciBii; (d) worsted weaver; 
(b) jeweler; (/ ) Btructtml-steel woricer. Name some special devioea 
used by the above mech&nics to increase ienae-perception. 

S. What is the difference between an instinct and a habit? 

4. What is the skill of a mechanic in terms of psychology? 

A. Why is it more harmful to have acquired wrong manipulative A3i 
than not to have acquired any? 

4. What ore the objections to allowing a child to recdve induatnal tiuo- 
ing under fourteen years of age? 

7. What are the psychological effects of highly spedalised occnpationsF 

8. What are the moral and phyncal effects of exti«mely qMcialiied 



9. Does personal growth in ciiaractM, phydcal powa, and mental ca- 
pacity depend upon the occupations followed? 
10. Wm early specialization on one who has mt readied his growth have 
the same effect as qwdalisation on one who baa attained hia growth 
later m life. 

LIST OF EEFEEENCE MATERIAL FOR FUTURE READING 

* EdueaHanal Ptj/chohgy. E. L. Thomdike. 

(A very reliaUe book on psychology.) 
** VoeaUonal Pty^tdoffg. B. L. BolUngBworth. 

(A very thorou^ and complete book on the application of prin- 
dples of psychology to all vocational activities.) 
■"Abstract-Minded and Motor-Minded." W.H.Dooky. TnTheEdu- 
eatioR of the Ne'er-Do-Wea. 

(A distinction made betweoi the normal boy and delinquent 
based upon ability to grasp academic subjects.) 

* Otnetie Ptydiolog]/. E. A. Kirkpatrick. 

(A study ot the psydiology of different periods of growth.) 
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CHAPTER IX 

GENERAL METHODS OF TEACHING 
Thb previoiu chapter sliowa ua tliat the human mind ac- 
quires knowledge according to certain principles, the most 
important of which are interest and progression. Interest 
varies with the different types of persons and at different 
periods of life. Progression means that the subject-matter 
we expect to impart must be carefully analyzed and sepa- 
rated into ideas, each one of whidi must be presented in the 
form of a lesson. Each idea must be the outgrowth of the 
preceding one. 

Experience shows that there are two methods cJ analyzing 
the subject-matter: first, presenting the subject in complete 
units, and secondly, by considering parta of each unit sepa- 
rately. To illustrate: in teaching arithmetic the traditional 
arrangement was to present each unit completely, such as 
addition, before beginning the next unit, subtraction. The 
second was to present the addition of small numbos, then 
the subtraction, followed by the multiplication and division 
of small numbers. Then to return and consider the addi- 
tion, subtraction, multiplication, and divi^on of more diffi- 
cult numbers. The first method is called the "unit" 
method and the second the "spiral" method. The unit 
method is part of the logical method of teaching, white the 
spiral method is based on the psychological method, that a 
learner can grasp the simple parts of a number of units of a 
subject more easily than the more difficult parts of any 
particular unit. 

In teaching we should select the most econonucal and 
effective methods of conveying the information and skill or 
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in presenting a subject. There are general methods and 
special methods of teaching. Experienced teachers usually 
divide the general method of teaching into five distinct steps : 
Freparation, Presentation, Application, Generalization, and 
Becitation or Inspection. 

Preparation is the sidllf ul matmer in which a teacher finds 
out &om the pupils what they already know on the subject. 
Hiis is usually done by asking questions and recalling to the 
minds of pupils past experiences on this subject. Then 
show the value of more information and ideas on the subject 
by offering incentives. The mind is then eager for the new 
ideas that are to be grafted on the old ones. Present the 
additional information in an interesting manner. This step 
is called "presentation." The pupils should then be obliged 
to apply the new ideas in the class so that the teacher may 
see that they understand each step, "application." TTiis 
work includes constant repetition called "drill." "Gener- 
alization " is the next step and includes the assimilatioQ of 
the new and the old ideas so that deductions may be made. 
After the pupil has been taught and drilled, it is the aim of 
the next step, "recitation" or "inspection," to see that the 
pupil really understands the new ideas. This is done by 
written or oral examination or test, or by examination of 
the finished product in the shop. 

The extent to which transfer of training or knowledge of 
one subject to another depends upon the organization of the 
coiu^e of study or the subject and upon the method of pre- 
senting the subject. A subject may be presented in such a 
way as to become an isolated group of principles, and arouse 
only a minimum of ideas in the pupil's mind. On the other 
hand, the same subject may be presented by other methods 
so as to arouse a great many ideas in the student's mind, and 
become part of his whole thinking. We may say then that 
the extent to which a pupil generalizes his triunii^ in a sub- 
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ject is a measure of the degree to wliich he has secured from 
the subject the highest form of training. 

Instructors in teaching use different means of impart- 
ing information, such as lectures and demonstrations, use 
of textbooks, oral teaching, the laboratory, and objective 
methods. The lecture and demonstratioa method act^ on 
the principle that the teacher should tell the pupil every- 
thiog, and that he should not find out anything for himself. 
The disadvantages of this method are that the student may 
hear or see, but not understand; he does not learn how to 
think, discover, or develop the means of attacking a prob- 
lem, to know how to get facts and other facts out of them. 
Despite the many disadvantages of the lecture and demon- 
stration method, which applies mostly to technical subjects. 
a great deal of information, particularly of general educa- 
tion, may be and is imparted efiFectively through this 
method. 

Most of the teaching carried on in school b through the 
assistance of specially prepared books for pupils, called 
"textboolcs." This method of teaching was first introduced 
to secure unifonn methods of teaching and to assist poorly 
equipped instructors. InstructioD through books has the 
advantage that each pupil can think at his own rate, get the 
facts over and over again as he needs, and then test himself 
point by point and make note of his difficulties, which are to 
be explained by the teacher. Book teaching is very valuable 
to students who have the ability to get ideas from print. 
Some pupils who have the mental equipment, particularly 
the abstract-minded or scholastic type, prefer to read rather 
than hsten to a story or a lecture. The motor-minded or 
practical-minded pupil prefers to hear the description from 
the teacher. Textbooks are valuable as a means of econ- 
omy of time in teaching, as facts, principles, and applica- 
tions may be given by means of a book in one month of the 
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term of a course, and tlie rest of the tenn should be spent in 
study, experimeating, and problem-solving. 

Personal teaching is largely oral. The value of tmd teach- 
ing lies in the added interest due to the intonation, facial 
expressions, gestures, and illustrations used by the teacher. 
Oral teaching requires less effort on the part <rf the pupil than 
reading. It is vet7 necessary to a certain age, particulariy 
to the younger children. Oral teaching is very important 
in general teaching, in the art of questioning to determine 
quickly wheth^ a student does or does not know, and also 
assists the teacher to vnify the results of previous teaching. 
Dictation of a lesson requires greater effort on the part of 
the pupil than listening, because the process <^ writing is 
artificial and the charact^s are abstract and remote from 
the experience of the pupil. 

Tliere are certain elements of knowledge, particulariy 
technical knowledge, that can be obtained only by direct 
^[perience of real things, qualities, events, and relations. 
The method of teaching through real things is called "ob- 
jective" teaching, and may be given in diffc9«nt d^rees; the 
actual object or thing, a model of it, a photograph of it, or a 
rough sketch of it. The laboratory method (^ teaching is a 
combination of the objective teaching with the observation 
and verification of principles involved by the pupil's own 
experimentation. 

EflEciency in any subject or trade is only obtiuned by a 
continuous repetition called "drill." There are two meth- 
ods of securing drill in school wotk: the logical order and the 
jnydwlogiad order. The logical order consists of presenting 
first a series of ererdses consisting of definitions and uses, 
composed of the elements <d the subject formed by the anal- 
ysis of the complete subject. The elements are combined 
and arranged in a series according to a preconceived princi- 
ple (rf a teacher or an educator who has mastered the subject. 
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The advocates of the logical order believe that drills should 
be frequent and thorough, and should be continued until the 
pupil has acquired the habit. Witiiout these frequent drills 
in the beginiung, pupils may fall into bad habits and become 
discouraged. 

The psychological order consists of presenting concrete 
facts of the subject to the student when he is actually curious 
about the facts or has been made curious by the teach^, 
who has aroused his interest by iH«senting incentives for the 
study of the subject. The student makes his own analy^ 
as far as possiUe. Skill is not aroused by this method of 
exercises so well aa by the construction of some useful or 
beautiful object that the pupil desires to make. "When he 
finds that his skill is not adequate for this purpose, he may 
analyze the work and then strengthen by special exercises 
the weak elements, and finally apply himself again to the 
task. 

The logical method is based on a theory that learning 
naturally starts with the elements into which a subject may 
be divided or analyzed, and that these elements may be built 
up by the mind into a so-called "logical" arrangement. 
While this is the method of rearrangii^ knondedge in a 
scholar's mind after he has mastered the subject, it is ceiv 
tainly not the method by which a beginner or a learner 
arranges knowledge. 

A great many people, particularly some prominent educ^ 
tors, object to Uie haphazard method of obtaining knowledge 
as practiced under the apprenticeship system and the home 
of old. The educator may say that it b not the economical 
method of learning. He fails to see that this natural method 
b not haphazard at all, but follows the mental growth of the 
pupil. Effort is obtained from the student as in the logical 
method, but it is obtained through a motive which a child 
must see in order to be interested. The experience of suo- 
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cessful men who have been trMned by the old apprenticeship 
system shows that this method {^ves a discipline that is 
deeper and more permanent than that obtained by other 
methods which have no relation to the person's self-Klevel- 
opment. 

The attention paid to a subject — that is, the amount of 
mental activity involved — varies with the interest taken in 
a subject. The extent to which a person can be influenced 
by deferred or reviote motives depends upon the period of 
growth of an individual and the type of the person. Motoi^ 
minded individuals are inclined to demand immediate re- 
turns : therefore, it b very important that this tjrpe of person 
should not be given considerable educational work (drills) of 
a drudgery nature in the beginning. Drill work should be 
provided just before it is necessary to have it. The interest 
or motivation ol the present work is sufficient to carry the 
pupil over the preliminary drill. 

Evay instructor should carefully determine by estperi- 
ment the amount of drill necessaiy for the prop» acquisi- 
tion of a habit. This amount is often called the "optimum" 
to dis tipgiiij?!* from the least (minimum), or the greatest 
amount (maximum). Less than Uie optimum leaves the 
habit insecure and of little ose. Greater than the optimum 
is a waste of time and effort. To illustrate: if you desire to 
teach a b<^ to make a wood joint, he should be drilled in 
making projects involving joints until he makes a satisfac- 
tory one to meet commercial conditions. After he has 
reached this stage it takes many hours of practice to add a 
very small degree of improvement. 

The traditional public school system may be compared to 
a ladd^ reaching from the primary school to the college. It 
has one direction, preparation for college. It is divided into 
sections called "grades" based upon the chronological age 
of the individual. Pupils are graded in schoob in order, aa 
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far as possible, to keep the mental and physical development 
in equihbrium. A great many children of the same chrono- 
logic age may safely be placed in the same grade in the 
school, up to the sixth grade, about the age of twdve. 
About this period individual children differ from each other 
in mental and physical development to a marked degree and 
a wholesale classification has proved to be inadequate. Any 
attempt to force the same course of study on all children 
above twelve years has caused a large percentage of retarda- 
tion. 

In the past, and in some cases to-day, the educational 
system has neglected the training of tiie motor-minded child 
who has certain mental and physical qualities that are re- 
quired in industry. The course of study was lud out to 
favor those of a scholastic turn of mind who would eventu- 
ally go to college. The test for promotion was a literary one 
and the intellectual type, with his quick memory, had no 
di£Bculty in passing the promotion tests, while the motor- 
nunded child, without quick memory, fails of promotion and 
becomes what the teacher calls a "retarded pupil." He is 
asked to repeat the grade and he soon loses interest in 
school and feeb as if he is a sodal outcast among the pupils. 

An eu^est effort is being made to-day to make the ele- 
mentary- and the high-school curriculum broad enough to 
include every fundamental mode of utilizing mind which 
society employs in the conduct of its affairs; that is, at the 
completion of the sixth grade (about the age of twelve) a 
variety of courses, such as prevocational, commercial, and 
the regular school courses, should be offered to pupils. This 
will give to every variety of mind that interest and growth 
which are necessary to power and self-confidence in doing 
the day's work. 

The teaching in our schools must also be modified radi- 
cally in order to arouse the type of mind that will enter ui' 
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dustry as a worker. In order to interest the student, prob- 
lems to be studied must be made to arise in vital and natural 
ways, so that the child may recognize the need for all the 
school work which the teacher requires. 

Schools should be so oi^^anized that ample opportunity 
may be given for studying and distributing the boya and 
girls into the particular courses of training and lines of 
occupation where each may do his best work. This has 
been desirable under vocational guidance. Opportunities 
should be provided for children who go to work to continue 
their education. Under a system of part-time schooling, 
as described on page S5, children will see the need (rf edu- 
cation of which they were previously unaware. Responsi- 
bility provokes thought and the need for more information 
and skill. 

A course of study in the elementary schools should be 
sufficiently liberal to ^ve the teacher opportunities for ac- 
curate inferences as to the industrial activity of the pupil. 

There are five possible means of discovering the physical 
and mental qualities of a person for a suitable woric: 

1. General observation and recommatdaticoia. 

S. Written examinations. 

8. Trying-out process. 

i. C<mtrolled pajfchological tests. 

B. Inference from school work. 

Most applicants are engaged for positions in the trades 
and business, often on interviews supplemented by letters 
of recomm^idation. A number of employers look for a 
letter from the teacher or prindpal ot the last school at- 
tended. The teacher, without any knowledge of the re- 
quirementa for the occupation, is liable to place the aca- 
demics above that of his mechanical ability, and recommend 
the type least smted for the work. This shows how impor- 
tant it is for the pubhc school to know how to measure the 
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ability of a pupil. To reconmieDd a pupil for a position, we 
must know the pupil and the requirements of the position. 

When a young man leaves school to-day, he looks for a 
position and is usually governed by the following conditions 
in selecting his occupation; initial high wage, his father's 
occupation, easy working conditions, and the nearness of 
the place of business to his home. He desires immediate 
rather than deferred returns. His pta«nts fail to call to his 
attention the fact that positions that provide steady work, 
with a gradual increase of salary, seldom give a high initial 
wage. 

The examination method is a tedious process and fails 
to give a true test of the person's ability. 

The trying-out process of testing the abili^ of a pupil is 
an expensive method both to the pupil and to the manu- 
facturer. 

The psych<Jogical tests are in the experimental stage and 
have not reached the point where the average employer can 
perform the tests. It usually requires the experience of an 
expert 

The records c^ each pupil in school should f^ve (m index 
of the kind of work he is best adapted to pursue. To illus- 
trate : Pupils with some artistic ability will display tlus talent 
in Uie fine art work that is carried on in the industrial arts, 
hand-work and drawing. There are very few pupils gifted 
with this talent, and it is very necessary that pupils should 
know before they leave school whether they possess this 
talent or not, the occupations that require it, and the oppor- 
tunities provided for the development of the same. There 
are certain positions in the deigning department of jewelery 
manufacturers, furniture manufacturers, cloth manufactur- 
ers, etc., that require thb talent. Pupils may enter these 
trades and industries and work up to hold responsible 
positions. 
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There are certain characteristics that are necessary in 
every-day hving for every mechanical occupation, and these 
are health, strength, and character. Boys of this type are 
usually found among the children of the famiUes of the 
mechanical class. Boys of slight build should not be en- 
couraged to go into manual occupations. 

The craftsmen and skilled workmen should be recruited 
from the strong, healthy boys who show considerable abiUty 
in doing accurate work with the fingers and hands. This 
ability comes only after long experience and constant prac- 
tice. 

Vocational guidance may be imparted by the following 



Selected readings showing: 

Economic activities. 

Qualities donanded in various occupations. 
SystMuatic reading and study of prepared pamphlets. 
Individual or group conferences of pupils and teachers. 
Systematic study of young people: 

Physical make-up. 

Intellectual make-up. 
Prevocational truning. 

Systematic study of various economic lines of employment. 

Maintenance of employment agencies. 

QUESTIONS FOE DISCUSSION 

1. What effect luw induatrial education on general methodt of iiutruo- 

Uon7 
t. Is the spiial sysUra of pmenting a subject used in high schools and 

college.? 
S. Some pupils would like to have the teacher do all the talking in dass. 

Why? 

4. How would you present the subject of decimals? 

5. Give the outlines of a lesson phin on elementary Bdenee, properties 
of matter. 

8. Has the lectuR method of preseuting a subject a place b the ele- 
mentary school? 
7. A luge corporation provides lectures on popular lubjecta for working 
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people. la tbti education? U ao undet which dau wotdd 7011 clas- 
aify this education? Why? 

8. A college grade industrial school offers a course in English Literature 
for mechanical engineers. What type of education does this subject 
lepccsent? 

9. Children in the primuy schools are taught hand-wnving. What 
type of education would you consider this subject under? 

10. A boy of twelve (in a mill town} carries his father's dinner every day. 
While wuting tor his father he sees the weavers at work and acquires 
a knowledge of weaving. Is this formal or informal education? Why? 

11. Leamingtoreadanewspaperiswhatkindof education? 

12. What are the two great principles of t^w^hing that undalie mdustrial 
work? 

19. Interest depends upon what factors? 

14. Do the KM:slled "general studies" in liberal education constitute 
a training in mental development of sufficient importance to be given 
in an industrial school? 

15. Does the dose application to practice and theory required in the 
training of a general electrician develop general intellectual powers, 
as attention, concentration, order, etc.? 

16. Are there any strong interests that may be aroused by industrial 
studies whid are frequently left inactive in general education? 

17. ExpluD why boys are not wanted in the highly skilled trades until 
they are at least sixteen years of age. 

18. Is it more difficult to lumdle boys in the seventh and ei^th grades 
than in the fifth and Birth grades? Why? 

19. Which is more important, progresaiou or interest? 

SO. Which is more efficient, individual or classroom instrudion? Why? 
21. Is it effective teaching to place a few illiterate non-EngUsh-speakiiig 

pupils of twelve years of age with the first and second grade pupils? 

Why? 
St. Children in the lower grades are taught by objective teaching more 

than those in the middle and upper grades. Why? 
83. Illustrate the difiereoce between tbe qnral and unit method in teach- 



LIST OP REPEBENCE MATERIAL FOR FUTURE BEADING 

• The Leanting Proeett, S. S. Colvin. 

(The psydtological steps in acquiring knowledge.) 

* How to Think. J. Dewey. 

(The posaibihties of de7elo[»ng scientific habits of thinking in 
children and adults.) 
** PriaeipU* if Edueation. E. N. Henderson. 

(A very complete booic on the principka underlying modem 
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* Hoa to Studg. F. M. McMuny. 

(A ducusuoD of the beet methods of getting the child to study 
effectively.) 

* The &»matU of Qentral Method. C. A. McMuny. 

(A splendid book on general methods of teadung.) 
" ThePrimer of Pryehclogy- E. B. "KdieTer. 

(A very eleraentwy discussion of paydioiogy.) 
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CHAPTER X 

GENERU, UETHODS FOR TEACHING IN IND13STBIAL 

EDUCATION 

If we examine the succesrful engineer, meclianic, etc., we 
shall find that bis knowledge consists roughly of three parts: 
the skill or mRnipul&Uve phase, the related technical infor- 
mation that goes with the manipulative work, and a knowi- 
ngs that promotes industrial ideals and general intelligence. 
To illustrate: the successful mechanical engineer has skill in 
running or operating mechanical plants and machines, a 
knowledge of parts of mathematics, physics, chemistry, and 
drawing which ue the foundation stones of the practice, in 
addition to good inteUigence and high ideals of his profes- 
sion. The same may be applied to a house carpenter who 
has a large amount of skill in house construction and repair- 
ing; sufficient practical knowledge of such parts of mathe- 
matics, drawing, and science as to do bis work intelligently. 

A course of study or truning in industrial education may 
be divided for purposes of instruction into three parts, the 
skill or manipulative phase, the related technical or theo- 
retical information that goes with manipulative work, and 
the group of studies that are designed to promote industrial 
ideals and genial intelligence. To illustrate: to teach a 
student to be a house carpenter means that be will receive a 
large amount of practice in house construction and r^airing, 
also a study of such parts of mathematics, drawing, and 
science as a well-trained carpenter should know. In addi- 
tion the student should be taught the history of the wood- 
working trades, distribution of occupations in this trade, 
and the ^>ecia] l^giene for wood-workers. A program for 
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general intelligence in English, history, and dvics should be 
provided. The amount of time devoted to the group of 
studies for general education should not be over twenty per 
cent of the total time allotment. 

The manipulative skill in an industrial school must indude 
trmning in the practical operations of that trade as carried 
on in a commercial shop. This may include, in the case of 
the general carpenter, manufacture <f salable products, 
manufacture of school equipment and repairs on the build- 
ing, etc., called "productive" work. Astaxaa possible the 
school should manufacture articles that can be sold or used 
— commercial value. In this way it is possible, in addition 
to the profit from the sales, for a pupO to get the habit irf 
makii^ a commercial product that can be compared in both 
quality and quantity to the r^ular commercial product, 
and thus to arouse an additional interest on the part <rf the 
pupil. Non-productive practical work includes all work 
that cannot be put to practical use. 

Every subject has two educational values, the practical ! 
and the theoretical. The practical value of a subject is ac- j 
quired for a definite purpose. ' 1^ ideal of the practical is 
personal e£Bciency, and the ideal of the theoretical is per- 1 
sonal accomplishment or culture. The learning of mathe- / 
matics, science, and drawing, as separate theoretical or ab- 
stract subjects, does not contribute to industrial education. 
It is the practical side oi these subjects — that is, the 
correlation with practical work — that ^ves industrial effi- 
ciency. On the other hand, industrial education contrib- 
utes some general education as a by-product To illus- 
trate: industrial training for a nuichinist includes a kno^- 
edge of metals, which involves some principles of chemistry, 
and shop practice, such as lubrication, speeds, etc., which 
involves principles of physics. In this way an industrial 
course for machinists gives an insight into the applications 
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of principles of science. In addition, industrial education 
contributes to mental learning, on account of the dose appli- 
cation to practice and theory, which tends to develop such 
intellectual powers aa attention, concentratioD, order, etc. 

The college grade school ori^nally taught by means of 
lectures, textbooks, and demonstrations. As time went on, 
it was found that it was difficult for students to grasp tech- 
nical knowledge from lectures and the printed page. De- 
spite the fact that the student was interested in technical 
subjects and saw the importance of them, it was impossible 
to grasp the principles clearly. The laboratory method was 
then introduced. 

The type of boy that is going to do the best work in a col- 
lege grade school of technology is one that has the power to 
deal with applied science, mathematics, mechanism in the 
abstract. Some boys must have experience in order to un- 
derstand the things, and cannot deal with the abstract 
problems in mathematics, science, etc., as easily as the 
purely abstract-minded boy. This type of boy is handi- 
capped and therefore is at a disadvantage in pursuing this 
theoretical course. The schools of technology desire prac- 
tically the same type of mind as the colleges, and the newer 
schools of technology follow the courses of study of the old^ 
institutions, with the approval of the alumni. 

The two Russian schools of technology, one at Mos- 
cow, the Imperial Technical School, and the Institute at 
Fetrograd, made valuable contributions to methods of 
teaching. They combined textbooks, lectures, and labora^ 
tory and shop practice. The work in laboratory and shop 
consisted of exercises in order to familiarize pupils with con- 
struction, use and nature of materials. Continental Euro- 
pean schools have hesitated about adopting the Russian 
plan, but the United States and England have adopted it 
with much success in the schools of technology. The Con- 
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Uneotal European engineer is a technically trained scientist; 
and finds positions aa designer, draftsman, and computer; 
therefore the school provides theoretical instruction for five 
or six years before going out into practical work; although 
at present a certain amount of shop practice is required 
before graduation. 

While the instruction in the college and secondary evening 
technical schoob follows somewhat the methods and con- 
tent of the day courses, this does not apply to the elementaiy 
evening industrial courses. The type of pupil that attends 
the higher grades of evening technical classes is of a highly 
selected group, and has the interest and mental equipment 
to study a subject systematically and continuously for threCi 
four, or five years. Thb b not true of the ordinary worker, 
as for example one who attends an evening trade school, with 
a poor general education and an intensely practical aim. 
Th^ are unwilling to study ^stematically an entire subject, 
8uch as might be expected from children in a day school. 

Both the inductive and deductive methods are used exten- 
mvely in industrial schoob. In the college grade or techni- 
cal high school the general method of teaching shop practice 
b the deductive method; that is, from general principle to 
definite practice, or. as it b sometimes ^pressed, from the 
"how" to "why." To illustrate: a student in electrical 
enpneering in a school of technology would begin hb train- 
ing by a theoretical discussion of the principles in science, 
mathematics, and drawing underlying the machine or job. 
Later in the course he would receive shop practice which 
would involve the principles he has studied in tlie abstract. 

While there may be some justification for the so-called 
"abstract" and "logical" methods, supplemented by ob- 
jective teaching, in higher technical schoob, where the 
students are matured and possess considerable power of 
abstraction end lingubtic ability, experience has ^own that 
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it is a very ine£Bcietit method for the motor-miaded pupils 
from whom tradesmen and industrial workers are recruited. 

The characteristics of the motor-minded boy are quite 
different from those of the abstract-minded boy who has 
profited to a large degree by general education. Motors 
minded children usually have considerable physical activity, 
which shows itself in both "constructiveness" and "destruc- 
tiveness," real desire to build things and to pull objects 
apart, to see how they work. They cannot sit still, and 
desire to move and handle the objects for the love <^ action. 

The general mental activity of this type of boy leads him 
to "imitate"; the desire to do what older and experienced 
men do. Another instinct that is well developed is curiosity. 
The feeling to know what b "being done" and "how it is 
done" and "how it works" ue valuable as a means of pro- 
ducing interest. While the interest may not always be 
sustained, it is <rf sufficient temporary character to be of 
value. It is surprising the amount oi unorganized knowl- 
edge accumulated in every-day industrial life through 
curiosity. 

. The motor-minded boy is very easily discouraged if given 
a too difficult task. He immediately loses interest. Since 
confidence in one's ability to do a job is a very important 
factor in developing interest, it is very necessary to grade 
all work i^ven to him in a progresnve form of simple steps, 
so that one step is apperceived out of the preceding one, 
and that no step is too difficult. Then each success means 
greater confidence. 

In addition he has an intensely practical, selfish mind. 
He is not able to think in deferred values; he desires knowl- 
edge and information that has immediate value to himself 
alone, and is not willing to study a subject systematically 
in the hope that it may be of value at some future date. 

Therefore, in instructing this type of boy in industrial 
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subjects, it is absolutely necessary that the instruction be 
adapted to his needs. All instruction must center around 
his selfish aim. In order to secure his interest it is necessary 
to arouse a feeling on the part of the pupil that the subject 
he is about to study wilt assist him in some way in something 
he wishes to do. No task must be beyond the ability of 
the pupil, so as to develop his self-confidence. After the 
task has been completed, some means of praise should he 
provided. This may be done by word of praise from a 
superior officer, by mark, or a roll c^ honor, or a prize. 

Since the power of abstraction is not very great, it is im- 
portant that all instruction should be concrete and objective. 
Concrete teaching usually gives immediate and not deferred 
value. Another value of concrete instruction over abstract 
or book instruction is that the former may be made into 
units, as simple as desired. This is not true in the case of 
book knowledge. Concrete instruction leads to self-confi- 
dence, llie inductive method is one of the most effective 
means of teaching the average mechanic apprentice. The 
apprentice has considerable shc^ practice and wonders why 
he performs certain work, and the next time he attends class 
he usually asks the shop, instructor the reason. 

The average apprentice or pupil in an industrial school 
represents the same degree M intelligence ea that of the mass 
of the population. A study of his characteristics will show 
that he is intensely selfish. You must study him in order to 
secure the best methods of teaching or presenting a subject 
to him. The first step is to secure his attention; second, to 
maintain his attention until you have developed interest; 
third, to develop the interest to a point n^ere it results in 
action; and fourth, the teacher must guide this action into 
desired (efficient) results. The industrial school instructor 
succeeds in the same degree as he apidies successfully the 
above methods to teaching. 
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The teaching lesson in industrial work m^ be divided 
into two methods: the information method for teacliing 
shop-work and the devdopment method for teaching trade 
technical work such as industrial science. The lesson may 
be presented according to the following steps: preparation, 
presentation, appUcation, testing, and generalization. In 
teaching shop-work the first step, preparation, should in- 
clude a direct review or statement of the aim by the teacher. 
The second step should include a demonstration, lecture, or 
illustration, or a continuation of the subject by the instruc- 
tor. The third step, application, should apply the method, 
and the pupil follows it in doing the thing taught. The next 
step, testing, should be a test ot tlie pupil's abili^, which is 
usually given in the shop l^ assigning him a piece of work, 
or a recitation or examination (written or oral). The last 
step, generalization, leads the pupil, under the direction of 
the teacher, to generalize and to apply the lesson to many 
situations which are not similar. This step may not always 
be required. It depends on the advancement of the pupil. 
It is usually omitted in elementaiy work. 

The first step in the development method includes brief 
questions or "key-words" to recall to the pupil's mind all 
information on the subject, that the new ideas may be 
"tacked" on to the old. Step two includes the experiment, 
demonstration, illustration, or combination. The applica- 
tion step allows the pupO to work out his own method and to 
follow it in doing the work taught The next step is a direct 
test of the lesson on the job, or recitation or examination. 

Since this type of boy is not naturally interested in the 
academic work related to his trade, the problem of presents 
ing the academic subjects is a difficult one. The into-est in 
academic work may be aroused by correlating these subjects 
with the practical work. To illustrate: every project, or in 
fact all shop-work, involves some principles ctf English, 
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mathematics, and science. After the boy haa worked on a 
machine, there is a natural curiosity to know something 
about it. It is then Ume to explain the principles of science 
in terms (tf the daily experiences of the boy on the machine. 
The same is true in regard to mathematics. A written re- 
port on the work rf the day would be the basis of the English 
lesson. In this manner an incentive is offered to the boy 
which creates an interest for the study (rf English, mathe- 
matics, science, and history.' 

This method of teaching, practice and thinking about the 
practice, is the way a great many young people, who have 
had difficulty in mastering abstract principles and themes 
as taught by the old book method of memorizing, have 
been able to grasp them: not only to grasp them, but to 
ret^ and comprehend them. The practice should alwa^ 
precede the theory, and the two should be intimately asso- 
ciated together so that both constitute an approach and!a 
reinforcement. 

The old-fashioned schoolmaster has been teaching the 
motor-minded child during adolescence on the logical basts, 
on the assumption that he could grasp the principles of 
drawing, pure mathematics, and pure science before the ap- 
plication. This was due to the fact that the mechanical arts 
and scientific subjects were taught after the methods of the 
colleges and professional schools, where pupils were absbact- 
minded and could be taught on logical lines. There may 
be some justification for abstract teaching, particularly the 
theory before the application, in the college and professional 
school, but there is absolutely none in vocational and pre- 
vocational schools which are preparing the motor-minded 
child for some specific vocation. 

In fact technical schools of every type, including the col- 
leges, are begiiming to recognize that practice and th'"l""g 
> See panes 104. 105, 
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about the practice, in any given calling, must be closely 
related. Forty years ago the beat medical schools provided 
courses in lectures supplemented by demonstrations by the 
teacher. The student performed Uttle if any practical work 
in anatomy. To-day medical schoob have laboratories, 
hospitals, and dispensary work to introduce the b^in- 
nings of practical experience. The same holds true for 
baioing in aigineeiing schools, nautical schools, agricultural 
colleges, etc. 

One of the most difficult problems in a vocational school 
is the question of discipline. The average teacher thinks his 
success depends upon a rigid oi^anization with numy rules. 
A successful industrial school is one that can train boys effi* 
ciently. In order to do this it is necessary to have an or> 
ganization and some rules. Discipline is a means to an end. 
The success of the organization depends upon every pupil 
conforming to the rules and customs ol the school. 

The usual type of boy in an industrial school is inclined to 
do things in his own way and to question authority. There- 
fore the principal and teachers must have the ability to deal 
with this type d boy, to get along with him, and to ma his 
confidence imd respect. Then through kindness but firm- 
ness, tlie boy must be taught that habits of obedience must 
be formed. It may be mechanical at first, but it will become 
natural by experience and education. The pupil must be 
dealt with in such a w^ as to strengthen his character. 
Every case of discipline in a school is an individual problem, 
and must be settled as such throu^ the cooperation of 
home, school, and the teacher, alwi^rs remembering to 
strengthen the boy's character. 

A skilled workman is the result of not only shop skill, but 
trade intelligence. He must not only kno4 what he is to do, 
and how he should do it, but why he should do it Why be 
is to do it involves a knowledge of the principles of Ei^Iish, 
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mathematics, the science and drawing that are the founda- 
tion stones of the trade, and which are often called the re- 
lated knowledge of the trade. 

The mm of the course and the type of pupil both dominate 
to a lai^ degree the course of study. The course for a 
skilled tradesman would be different from a course for a 
help^ in the same trade. The same is true in regard to an 
industrial course in a college grade school of technology and 
in a trade school. The average type <^ pupil in a trade 
school may be described aa follows: 

a. limited general education (average seventh grade). 

b. Practical mind. 

e. Dislike of regular school methods. 

d. Must be aroused through greatest interest (his trade). 

e. Looks for immediate returns in education. 
/. Thinks onlf in one-st^ reasoning. 

The methods <^ teaching must appeal to the fype of boy. 

1. Objective teaching. 

a. An actual shop experience. 

b. The object itself; or, , 
c A model; or, 

d. Lantern slide; or. 
0. Picture; or, 

/. Diagram. 

2. One-step reasoning. 

a. Series of questions, or problems in mathematics, ' 
sciences, etc., based on shop experience, etc 

b. Discussion of questions and problems. 

e. Answers written in a book with sketches. / 
d. Individual teaching. 

Evening classes in industrial subjects represent one of the 
most effective systems of truning those already at work. 
The most ambitious workers in every industry desire to ob- 
tain a practical education tiiat will advance them in their 
vocationa. The extraordinary success of the correspondence 
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school in lai^ cities is another indication of tJie desire of 
many workmen to improve themselves in their general voca- 
tions. Over sixteen hundred students were enrolled in these 
schools from one city of one hundred thousand inhabitants. 
The disadvantages of instruction by correspondence are 
many, but such instruction is better than none at all. There 
are thousands of men in every community intellectually in- 
capable of benefiting by this course. Not more than three 
in one hundred complete their course; in fact the Interna- 
tional Correspondence School admitted, in an article pub- 
lished a few years ago in the Atnerican Machiniat, that but 
i.6 per cent of their students have been awarded a certificate 
or diploma. The vast majority of men enrolling are soon 
discouraged and frequently lose faith in their work. 

Evening industrial classes, in order to be most effective 
tor the average worker, must be planned and organized on 
different lines from the day technical classes. The type of 
student attending evening trade classes, after a hard day's 
work, has an intensely practical tarn in view, and is unwilling 
to study systematically an entire subject, as might be ex- 
pected from young people in a day school. They demand 
that the instnictioQ shall lead directly to the specific things 
they want to know. If they are obliged to spend a month 
or more on preliminary work, the value of which they do not 
know, they will soon become discouraged and leave. 

Then agiun, mechanics and other tradesmen, who may, 
perhaps, have some reputation in their trades, and who wish 
to perfect themselves in certain technical lines, do not wish 
to be grouped with younger persons, feeling that such per- 
sons, having recently come from the public schools, are bet- 
ter able to answer questions, use better English, and appear 
to better advantage. In other words, adults are often sensi- 
tive about the comparisons which the younger members of 
the class are apt to make at their expense. 
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Every worker attends an evening technical class to satisfy 
a definite need. To illustrate: a young apprentice in a 
machine-shop finds difficulty in reading a btue-print. He 
enrolls in an evening drawing school to meet this need. The 
teacher is a mechanical draftsman, and he thinks the best 
way to know how to read a blue-print is to be able to make 
one. The young pupil is tau^t lettering, bow to draw 
straight and curved lines, and to make simple drawings. 
The student's fingers are hardened ftom rough work and he 
finds it difficult to manipulate the fine drawing instruments. 
During all of this time he is receiving, in his daily work, the 
same reprimands, and is therefore debating in Ms own 
nund the value of the drawing course. It is undoubtedly 
true that the drawing course outlined by this teacher is a 
valuable one for teaching mechanical drawing to those who 
are to become draftsmen, but the average apprentice ma- 
chinist, such as this young man, does not see the direct appli- 
cation of this instruction to his daily need. He enrolled in 
the drawing class for a definite purpose. To be sure, it was 
a narrow one, but, nevertheless, it had economic value to 
him. The training in mechanical drawing which a ma- 
chinist needs is not the same as that of a draftsman. This 
young man shows that he needs a course in blue-print read- 
ing and in arithmetic for machinists. 

Evening school instruction in technical classes should 
be divided into small unit courses so as to satisfy a definite 
need. Just what unit courses should be offered in a school 
may be determined by allowing one whole week for prelim- 
inary registration, that every worker may attend and talk 
over the educational needs of the different industries. 

Instructors in evening industrial classes should he practi- 
cal men and women, with considerable trade experience. 
Considerable shop practice should be used in applying the 
[oinciples underlying the trade. The actual blue-prints. 
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shop problems, and methods should be used in this course. 
Subjects that do not find continual application in the trade 
should be given in the advanced rather than in the elemen- 
tary course. The instruction in the various branches of 
mathematics should be adapted to meet the needs of the 
machinist, the plumber, and the carpenter. The terms used 
in the schoolroom should be e^ressed in the language of the 
shop and the mill. 

All technical students should be classified, as far as pos- 
sible, into classes according to their trades; for example, a 
class in arithmetic for engineers and a separate class in the 
same subject for boiler firemen. Again, the textile design- 
ers should have a class in arithmetic, called "cloth calcula- 
tions." This idea carries out the plan of the old trade guild 
of a few centuries ago. Each guild was formed for the pur- 
pose of social intercourse and mental stimulus. E^h trade 
had its own guild. The daily trade experiences of each 
member became the property of all members. Discussions 
relating to the practices of their chosen trade occupied their 
attention. So to-day workmen have common interests. 
When evening students are grouped according to their occu- 
pations th^ have an opportunity to talk over their interests. 
The teacher should act as a leader, draw from the students 
discussions of their trade experiences, and through the ex- 
pression of these various opinions solve the problems. It 
may be difficult to get students to recite and express them- 
selves at the blackboard, but a free discussion of the point 
at issue makes the student lose his self-consciousuess, and 
before be is aware of what he is doing, be b at the board 
illustrating his particular method of solution. Of course 
such discussions should be under the wise guidance of the 
teacher. 

Trade training for helpers and semi-skiUed workmen is 
more inten^ve than that provided for the skilled mechanic. 
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There are two reaaons WI17 this is true; first, the training 
necessary for the helper and semi-skilled worker is very 
limited, and requires practice in one or two operations only, 
as chipping and cdking; secondly, these workers have in- 
tensely practical aims and desire a type of simple instruction 
bearing directly on their work, and they are not willing to 
study systematically the related branches of their occupa- 
tions. 

Courses for helpers vary from a week to six weeks in 
length, and consist of seven hours* practical trade instruc- 
tion and a one hour talk, by the shop instructor, who is a 
skilled mechanic. In order to reduce the cost of instruction) 
the pupils usually practice together under the iromediate 
direction of the shop instructor. For example, in teaching 
house carpenters to calk wooden boats a model frame with 
cracks is built Thecarpenterspractice, day after day, calk- 
ing the seams, until th^ are able to do the work satisfac- 
torily. The talk by the instructor consists of descriptions 
of tools, how to avoid the difficulties encountered, and the 
reatUng of a blue-print. 

The method of imparting instruction to these men is best 
^ven through the question-and-answer form. Sheets may 
be prepared with the questions and answers on them and 
each helper given a sheet to read over. While this method 
of teaching has not the iq>proval of the general educator, for 
many reasons it is the time-tried successful method of aD 
short-term trade courses. It ia the most effective method 
for this type of worker, and should be encouraged among 
short unit courses for helpers and the semi-skilled worho^. 



N Google 



INDUSTBIAL EDUCATION 



Lesson Sheets on Intensive TaAiNrao in Steam 

ENQINElIBINa FOB EnqINESBB 

quebtionb and answebs 

Q. If you were called on to take charge of a plant, what would 
be your first duty? 

A. To ascertain the exact condition of the boiler and all its 
attachments (safety-valve, steam-gauge, pump, injector), and the 
engine. 

Q. How often would you blow o£f and clean your boilers if you 
bad ordinary water to use? 

A. Once a month. 

Q. What steam pressure will be allowed on a boiler fifty inches 
in diameter, three-eighths of an inch thick, 60,000 T.S., one-sisth 
of tensile strength factor of safety? 

A. Due sixth of tensile strength of plate multiplied by thickness 
of plate, divided by one half of the diameter of tiie boiler, gives safe 
working pressure. 

Q. How much heating surface is allowed per horse-power by 
builders of boilers? 

A. Twelve to fifteen feet for tubular and Sue boilers. 

Q. How do you estimate the strength of a boiler? 

A. By its diameter and thickness of metal. 

Q. Which is tiie better, single or double riveting? 

A. Double riveting is from sixteen to twenty per c«3it stronger 
than single. 

Q. How much grate surface do boiler-makers allow per horse- 
power? 

A. About two tliirds of a square foot. 

QUESTIONS FOB DISCUSSION 

I. Some instructors in wood-workiiig trade dum* fi«quently b^pn with 
ezeicdsM intended to teach the boy the fundamental prindplea of con- 
struction. Explun the advantage! and disadvantages of such a 

8. Explain why some mecbanics like the so-csUed "catechism method,' 
question and answer. Ooei each question involve much more than a 
single-step reasoning? 

8. Which ia the easier to leam, how to run a lathe, or t^e me<Jianical 
principles underlying its working ? 
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4. A Buperinteiideiit of apprentices m s machine-sliop makea a practioe 
of nriting penonal letters to a^q^'oiticei if tbey do good woric and m 
letter to their pareots if the work u pooT. Is this a good pmctice? 
Why? 

5. Is it posnbk to devise a program <rf industrial education that would 
train all-round practical tradesmen? 

8. A numbar ol prominent technical educators ccmtend that to-day then 
are certwn studies and practices that serve as a basis for genetal 
industiial training. What is the objectiou to such a plan? 

7. What arguments may be oBeied for ur^ng a STStematic industrial 
education in some trade requiring various operations, over a form of 
training involving a aaiea cj special operations found in a hi^ily sp^ 
cialiied occupation? 

8. Visit an industrial school and note the difference in aim, method, and 
type of pupil from that of the regular high sdiool. 

9. To what ext^tt and under what conditions do the results b practical 
experience in general — that is, skill, knowledge, ^ipreciation, and 
ide^ in one trade — constitute an advantage foe oitrauce into 
another trade? 

10. Does the experience of a well-tr^ed machinist benefit him in any 
way wben training to be a house carpenter? 

11. To what extent does the general experience of a farmer's boy assiat 
him when training to be a madiiniat? 

12. Virit a number of different industries and trades, and notice tbe di^■ 
ference in physical development, ability to explain, etc., between the 
clerks (office help) and mechanics, highly skilled mechanics, betpen, 
etc Classify thwn as "motor-minded" or "book-mjaded." 

18. Explain the paychologicfd reason why (a) a pupil who has learned to 
run a speed lathe will learn how to run an engine lathe more quickly 
than a pupil without any knowledge of either machine; (b) a pattern- 
maker's apprentice who ha« mode a visit to the foimdry and observed 
the work will learn how to "draw" a pattern more quickly than a boy 
who drives a grocery wagon; (c) a boy who has done some printing at 
home on a hond-pregg will understand the operation of a powei-press 
better than a boy who has worked at wood-woTking; (d) a boat-buildec 
will learn house carpentry quicker than a coppersmith. 

U. Is it necessary for a pupil to have developed an industrial aim, desire 
to learn a trade, before entering an industrial school? 

IS. Why is it important that on industrial school should imitate industiy 
as far as posrible? 

IB. Is the coli^e grade industrial school student usually as interested in 
the theoretical discussion of a madiine as he is in running tbe machine? 
Why? 
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LIST OF REFERENCES FOR FUTURE READING 

* Tkt ItuMulor, the Man and A» Jab. Clurles R. AUoi. 

(A iplendid diaciumon of methadi that m^ be naed in t*n<^iTng 
tTadennen.) 
" PrineipUt cf Stoondary Sdiool /fufruefum. Cbvlca De Guma. 

(Splendtd disciudon of ntetiioda adapted for the sdokMoit.) 
"MeUiodi ef Teaehing Ittduitrial StdgeeU. Handbtxk igT VoeaHotud 
Edueaticn. Jotepb S. Taylor. 

(Short discuiaion of methodi.) 

* OrgantMaiion <md Methodi qf Ttaehiitg VoeatuHud CSomh. Ifaaadm- 

■etta Board of Education. Bulletin no. 8. 

(A Tccy fine diacossioii on methoda baaed on eipaknce in BdasM- 
duwetU.) 

* Ovdint qf Letion*, Inititnte of Teadun. Bulletin pnbliiQked by Wit- 

conun State Board of Industrial Education. 

(Lenons iroiked out by induttrial idiool imrtructon in W^ 
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CHAPTER XI' 

METHODS OF TEACHING SHOF-WOBE 
Thers aie four distinct ways in which one may be truned 
in 8b<^ practice: first, by a mastery <^ the tools and ma- 
chines of the trade; second, throu^ developing a skill in the 
fundamental operations of the trade; third, throu^ a knowl- 
edge or skill of working the materials of the trade; and fourth, 
developing skill in the application of the principles of metal- 
working. 

The first method is generally used in the mechanical en- 
^neering department of a college or a technical school of 
collie grade. The instructor teaches the student the theo- 
retical principles on which each tool and machine is based. 
In the machine-shop trade, it would include the theory of 
cutting-speed, principles of each hand- and power-tool, sup- 
plemented by the mathematical problems underlying the 
work. After the student has received this instruction, sup- 
plemented by a diagram or blue-print, he is sent to tiie 
school shop to receive training in the practice. The purpose 
of this instruction is to give the student who has the capacity 
to deal with abstract technical knowledge a training in both 
the practice and theory oi machme-shop work. He is to 
Use this knowledge as an expert, designer, etc., not as a 
journeyman. The shop-work is usually a series of exercises 
to illustrate a principle. The method of imparting this in- 
struction is from general principles to definite practices in 
the shop, and gives very good results for the type of school. 
The second method has always been used effectively in 
training apprentices to be journeymen. The students are 
taught by coming in actual contact with shop conditions. 



N Google 



Il« INDUSTRIAL EDUCATION 

In the machine-shop they have experience on the different 
machines, doing actual commercial work; they see that cub- 
ting-speeds ace used on certain metals, and leara how to use 
the various devices. They learn by practice the mechanical 
parts of the machine first without the theoretical principle 
involved. This method of teaching is from definite practice 
to abstract principle. 

The steps in teaching a lesson in shop^work may be di- 
vided into four parts: first, getting the young apprentice 
started fKinUng about the new trade which he b about to 
take up, trying the unfamiliar things, presently to be im- 
parted, with the things he knows, in general arousing his in- 
terest and winning his confidence. This step may be called 
the "preparation." The master or skilled mechanic does 
this in many ways; t^ asking the learner many questions 
which lead him to think about the new work, then demon- 
strating work with tools or showing him finished work and 
explaining its nature, or by relating interesting illustralioas 
drawn from the experience of the master or skilled mechanic. 

After the way has been prepared by leading the appren- 
tice to think about his new work, and interesting him in it, 
a simple but definite operation of the trade practice is ex- 
pldned to him, and he is expected to carry it out, which is 
step number two, presentation. The apprentice is next 
allowed to carry out the simple operation under actual 
commercial conditions, the instructor supervising the work. 
This step is called "application." 

The next step is testing the subjectrmatter of the lesson. 
During this step various errors in teaching crop out. For 
example, attempt to teach too much at one time, failure to 
make eac^ teaching step plain before starting on the next, 
lack of patience, tact, or interest. The instructor should 
make an attempt to find out why the student fwls, and 
^ould then try to improve upon his own teachii^. 
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Where an instructor is oUiged to teach shop-work to a 
class of fifteen or more pupils, the steps in presenting a lesson 
are as follows: demonstration by the teachers, practice steps 
by the pupils, and the testa given by the teachers. The dem- 
onstration includes the preliminary talk to the pupils on 
such pMnts as the common names of tools, uses <rf tools, 
Uue-prints, or sets of patterns, measurements or steps in 
shop practice, etc. The industrial interest in the pupil is 
sufficient to hold the attention. The practice steps should 
follow the demonstration, and should consist of one pupil 
performing the work under the direction of the teacher, in 
the presence of the class. The teacher should correct all 
mistakes made by the pupil and offer suggestions at the 
same time. The mistakes made by the pupil represent the 
common mistakes, and should be listed on the blackboard aa 
such. This step is an economical device to save the teacher 
repeating all corrections to every pupil. The last step 
should be a teat given by the teacher to the pupils. The 
teacher should follow each pupil's work and give individual 
instruction. Scrap pieces of stock, etc., may be used for 
drill purposes on certain points that the pupil fails to grasp. 
Pupils should be tau^t as of old on projects that have com- 
merdal value, and the instruction should be carried out in 
a commercial way. This is very necessaiy, for the habits 
the pupils form are the ones th^ will use; therefore develop 
commemal habits. Develop the habits of skill in the way 
th^ are to be used. 

Thus we see the most effective means of producing skill is 
to secure interest (industrial); then explanation, example, 
and drill follow. Example is better than rule; imitation 
more effective than explanation. 

Many industrial teachers make a grave mistake by ex- 
plaining rather than showing to the motor-minded type of 
child. Imitation is one of the strongest instincts and should 
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be utilized to greatest advantage. The instructor should 
not insist too strongly on a particular method. Bemember 
there are various ways of performing an operation; one 
method may be good for some, others may profit by a 
differ^it method. To attempt to force students to use the 
same methods is a terrible waste <^ energy to some pupils. 

One of the first questions that come b^ore a shop instruc- 
tor in an industrial school is. How shall I arrange my shop- 
woric so as to give the pupils the most efficient and economi- 
cal course? As we saw on page iS the average mechanic 
obtains his trade in an unorganized manner, often by steal- 
ing it. Under this last method there is no question but 
that there is a terrible waste going on in training mechanics. 
The most effective system <rf teaching a trade to those who 
are about to become journeymen is to assign to each pupil a 
series of jobs arranged in a progressive order. The umplest 
job is one that involves the fewest elements of mechanical 
control r^ardless of the number of operations. Since there 
are simple. and difficult operations in each machine, it is 
clear that the spiral and not the unit method should be 
used. In the machine-shop trade diiUing on an upright 
drill, with template, then with jigs and fixtures, may be 
considered as a good beginning. Rou^ work may be given 
to a beginner, in which the operator removes conridetable 
amount of material with leeway with regard to dimensions, 
such as turning down square bar stock to rou^ round in a 
lathe. The finishing cuts may be given to the advanced 
students. Complex work that demands considerable judg- 
ment, setting-up work on milling machines, etc., are gen- 
erally ^ven to the advanced students. 

In order to hold interest and retun a high standard of 
skill, it is absolutely necessaiy to have the pupils work on 
real jobs having commercialized value: otherwise the shop- 
work standard will be low and consist of a series <A routine 
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performancea. The pupil does not have the interest and 
lacks initiative in his work under these conditions. 

The training <^ students for shop practice should be cm«- 
fully planned so that the apprentice may receive an all- 
round shop experience, and not be held on any one type vS 
work at the ^lense of his trainii^ in other phases of work 
in his trade. This haa been one of the most difficult peda- 
gogical problems in industrial schools, especially those laying 
great stress on productive work, as corporation apprentice 
schoob. A shop for teaching apprentices is usually had out 
to do commercial wo^ and the foremen and other leading 
men are hired on th^ ability for shop production. There is 
a great temptation for both the officiab and mechanics to 
keep apprentices on work that they can do to the advantage 
<tf the shop. Therefore it is absolutely necessary, in the in- 
terest of the proper truning of the apprentice, to have a card 
made out showing time allotment in hours or months, in the 
•Afferent lines of work practiced in the trade. It is possible 
for the apprentice to record the time spent on each type <A 
work, that be may see the prepress he is making. In case 
the student is being used as a hdper on highly specialized 
woric, or kept too long on one class <^ work, he can appeal to 
the master ot the trade. The officials are aUe to record the 
work of the boy to better advantage. 

The training of an apprentice in the shop practice <rf a 
trade should include, among other things, the following: 

At least one month in the tool-room handling tools under 
the direction of an experienced hand. The student should 
be taught shop and manufacturers' names of the tools, the 
difference between the condition of tools when issued and 
their condition when returned. In this way he will become 
familiar with the defects of tools, know how to repair them, 
and to decide when tools should be discarded. 

At least one month in the stodc- or fitting-room under the 
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direction of a skilled iDechanic, vho will teach the boy the 
names of the diffa«nt kinds of stock and fittings. At an 
early period of course the apprentice should perform the 
menial and disagreeable part of the trade requiring little 
tnuning or skill. For at least one year the apprentice should 
be under the guidance of the tnuned men so as to jH^pare 
wdl for the time when he will be thrown on his own re- 
sources. He should be tnuned in work that wiU develop 
reqmnsibility and accuracy, care in the operation <A expen- 
sive or heavy machinery. 

One month during the last year <^ the apprenticeship 
should be spent in the estimatii^ department to show the 
need of economical work, with regard to the cost of labor, 
time, and material. The moat difficult part of the work 
should be completed durii^ the last year. This work should 
be done entirdy from plana and develops responaibili^. 

The apprentice or student should pursue his course ao- 
cording to conditions advantageous both to the student and 
to the employer. He should first learn the names of the 
tools, then work with an experienced mechanic, and later be 
allowed to wwk alone under a foreman or supervisor. To 
illustrate: if it ia desired to have a course tor a machinist's 
ap{«entice, it is first necesaary to determine the kind of work 
and the machines neceaaary to do the work effidently. lite 
following representa the different kinds of wo^; stock-room, 
tool-cribs, forge-work, bench-wrak (filing), lathe practice 
(speed and engine), drill-press work, plain milling-work, 
cylindrical grinding, surface grinifjig, screw machines, 
planer and shaper, amall-tool manufacturing (reamers, cut- 
ters), hardening, tempering and heat treatment, tool manu- 
facturing (jigs, fixtures), punchers and (ties, general repairs, 
general manufacturing, and asaembUng parts. 
, The accompaigdng card shows a form that is sometimes 
nsed to keep a record of the apprentice's shop experience or 
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practice. The content of the trade practice should be divided 
into a series of machine, tool, and shop practices. Aft^ 
each unit <^ the series the number of weeks' practice nec- 
easaiy to make the apprentice efficient should be placed. 
For example, the series of units for an apprentice course 
in machine shop-work might consist of the following: 



Ordw 


KMi^voA 


Tiauin 


Y^OT 


1 
« 

3 

4 
S 

a 


Stock-^oom 

Tool-crib 

Forge-ihop 

Lathes, ipeed and aiBne 
Drilling 


4 
4 
4 
S 
16 
10 


SO^ 


1 


Millbft planer 


"l,J 




8 

ft 

10 


Surface grinding 
Screw mMJiinea 


e 
s 

12 


Second yoM 


11 


Pkns, Jdi«.p«r 


,.j>j 




1« 

18 


Heat treatment 


16 

la 


Third year 
Wweeka 


U 




,.{■• 




IS 
16 
17 
18 


Pundtand<Ues 
General repairs 

AsiembliDg 


10 
12 
10 
8 


Poortliytw 
Wweeka 




800 weeks 





A working week consists of 48 hours making 200 X 48 = 
9600 hours in the complete course. Each week a record 
should be made, on a weekly shop record sheet, of the time 
spent by each apprentice on the different kinds of work. 

A formal report should be made every six months of the 
apprentice's shop-work and his related class instruction. 
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This record should be placed on tlie apprentice's life card, 
which is a permanent record of the school and should be 
kept by the supervisor of apprentices. 

The apprentice shop report should indude, in addition to 
work done, a mark of either very good (A), average (B), or 
unsatisfactory (C), on the following characteristics, speed, 
reliability, workmanship, industry, initiative, tact, aptitude, 
analytical ability, knowledge, enthusiasm, personality, and 
decbion. It would also be valuable to have a record show- 
ing in what "he excels " or "is deficient." 

A pujHl or apprentice in a vocational or an apprentice 
school ijiould be graded according to the standards of a 
succes^ul mechanic. To illustrate: a successful all-round 
machinist should possess the following qualiBcations : adapt- 
ability, speed, be able to do good work (quality), be reliable 
(conduct), and punctual (regular in reporting for woik). 

A pupil or apprentice should be rated monthly in these 
characteristics. The marie may be expressed in percentages: 

Excellent. 95-100 A 

Very good 90~M B 

Good 85-80 C 

Fair 80- 8fi D 

Passable 70-80 E 

Failed Below 70 F 

Lesson sheets should be prepared on machines with the 
parts marked with numbers. The names corresponding 
to the numbers may be placed to the right Pictures or 
illustrations on lesson sheets showing the operator tending 
the machine, may be given to the pupil. There may be 
questions on the illustration as follows: 

What ia the name of this machine? 
How is the power furnished to run the machine? 
Name the parts of the machine that you can see, and tell the use 
of each part. 
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What is the name of the operation? 
How is the atoclc held in the machine? 

Name the different attachments of the machine on the wall 
and floor? 

Illustrations showing the position of tools may be dis- 
played and questions asked about the use of the tools. For 
sample: the following shows the position of s file and 
questions that may be asked. 




VfhaX isafi 

For what purpose is a file usedP 

How is a file made? 

Of what metab are files made? 

What is the tang of a file? 

Name the other parts of a file. 

Why is a file sometimes curved instead of being fiat? 

How should a file be grasped? 

QUESTIONS FOR DISCUSSION 

1. If sn Instractor in wood-woiknig gives ezercisea followed by an tqtpli- 
cation of thcae enrdacs, m the f ono of production, does this mrthod 
conititute good shop tiMning? Why? 

2. Give a unit of injtniction for the following trades; bouse carpentiy, 
madiine-shop iroric, plumbing, piiuting, and electrical wOric 

S. Give a list of units in machine-Bhop wotk baaed on the unit progn^ 

lion; on ■pe<£al pn^resaion. 
4. The pupil as soon as he enten a trade sdiool desires to wear overalls. 

Whyf 
0. Why will on apprentice house carpenterleamtoreadhousepUasand 

talte off quantitiea of material from the plan, more bo than would a 

dry-goods salesmau. 
0. Should an af^rentice make solder before learning to wipe joints? 

Why? 
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t. A pnpi] between the agei of fourteen BtidniteeDdealrai to karnateam 
engbeering; would you teach hiiQ to fire fint or read the water glaas? 

8. A patton-m&ker should know something about foundry work. One 
inrtruetor BUggested starting the pattenwnaker in the foundry; an- 
other aud let him go in after hi* fint year of study. Which is ri^it, 
and why? 

9. AppienticeB are often c^led npon to know about subjects tbey have 
not woriced iqion. but have seen, b this just to the apprentice? 

10. Aiifirentices are obliged to ask mediauics the names of tooli. Is thii 
a good plan? 

11. b it poanble tot a skilled medianie «4io is teadiing sbop-work in the 
■cbool eveiy day, to lose the maupulative skill requited in the shop 

IS. A boy is k«pt a definite time on each machine in a madiine-shoii 

course, b this good teaching? 
IS. A teamster and an sfiptentice madiinist were both admitted to an 

evening madune-ohop course. Whidi <hw will make the greater 

Fcogresi? Why? 
14. If you woe asked to teach a group of boys how to run a lathe, how 

would you proceed? 
U. A survey of the exirtjng methods of teaching shop practice in sdiool 

and life would show the following; 

a. Under the old-fashioned apprenticeship system the skilled jour- 
neyman showed the appienttce bow to do the woric 

b. The evening trade sduxil instructor tells his pupil, ^rho has at 
teady received some shop tnuning, how to do a piece of wttrli. 

e. In many mei^uuiical establishmenta the apprentice helps th« 
billed mechanic, and is expected to observe how a job is dime. 

i. In short-term private trade schoob with limited facilities the 
pupil, with very little practical experience, simply observes how a job 

«. In a Orst-dasB ^qgrenticediip system, in a private corporatioiv 
the appiaitice does the job under the direction of a shop instructor, 
who explains the reasons why. 

/. Many apprentices learn tbur trade by applying to a shop as a 
meduutic, and performing the woA without any direction or assist- 

f. Apprentices sometimes are obliged to read from a book trf shop 
practice how a job is done. 

h. Some secondary industrial schools have the pupil perform the 
job in the school shop, and then make a drawing tA it. 

i. Industrial schools of limited equipment teach pupils ^m a book 
on shop practice, reading from the book and then reciting. Explain 
the advantages and disadvantages of each method. 
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LIST OF EEFBBENCE MATERIAL FOB FCTOBE HEADING 

'OrtamMatian and MtOudt of Ttaehiitg VoeaUond (ibop) SubjeeU. 
MHaadtmetta Stale Boud of Bdumtioii. Bulktiii no. 9. 

(A dixniMOii of metbodi of taadtJng tot abop-wcA oi woAed 
out in MMMudnuetta.) 

* The ImlruBlor, th* Man, and (Ac Jcb. Charlei R. Alkn. 

(A diMiwMm <A metlwds that will ^41)7 to alt fomu of Ao^ 
work, e^kedall? the oomiDereml tbop.) 

* Part-Tims Tradt aad Imdattriai SeMooU. BuUetin no. 1ft. 

** Buildiift and Eqidprnenlfor BdiccU and Cttuaa tn Trade and Induttriat 
SubJMit. BidletmDO.10. Fedcnl Bawl tw Vontioiul Eduntitni, 
Washington. D.C. 

(Hmm pubHcatknu iqucaoit the latest thou^on tbe mbiect ol 
«■) 
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CHAPTER Xn 

BIETHODS OF TEACHING DITEBFRETATION OF BLUE- 
PRINTS AND SHOP SKETCHING 

The language of shop practice a the blue-print Direc- 
tions are given to a mechanic on a blue-print, which consists 
of drawings representing the work the mechanic is to per- 
form. Therefore every mechanic should be able to inter- 
pret a blue-print In addition, he should be able to express 
his mechanical ideas on paper in the form of a sketch. 

The drawing that an apprentice will need for his trade is 
quite different from that required by the draftsman in the 
same industry. A joum^man piimarily requires the knoid- 
edge to read a Uue-print, to look for dimennons, lay-out <rf 
holes, and to be able to make rou^ drawings of the work. 
A draftsman requires the abiUty to design, which necessi- 
tates the power to think in the abstract. Some veiy suc- 
cessful teachers provide the same course in mechanical 
drawing for the apprentice machinist and the apprentice 
draftsman. They faU to conader the difference in purpose 
of the two courses, and the different types of mind, which 
require different methods and content While there may be 
some justification in teaching exercises in drawing lines, for 
the abstract-minded pupils, who desire to learn mechanical 
drawing, and who take education on faith, it is not the 
method for the pupil of intensely practical mind, who de- 
sires to know how to make a drawing in order to as^t him 
as a mechanic. What is gained in technique by the exp- 
ose method is overcome t^ the lack <A interest and failure 
to make proper connections. The practical-minded pujul 
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IB more interested in an object lie u drawing than in the 
method of drawing. 

Courses in drawing for apprentices or trade students in 
a vocational school should begin with sketching pictorial 
views of simple tools, appliances, etc., drawn by means of ea 
ordinal? school rule and simple school compass. Then show 
that it is necessary to have more than one view to bring out 
all the detuls. These views may be obtuned by drawing 
one side of the object at a time. Each side is called a view. 
Usually three views are required to bring out all det^ — 
the plan, elevation, and end view. The following sketches 
of a planer block for machiniats will illustrate the views. 

(flu) >L*W WW 







by laMug to tbt diiectian d the uidw nurkcd (I). The view uurked (t) u ailed tl 
elentian view, ■nd H Um lida it tbe block bokiiig in the dinctiiHi of the uiDir miuki 
(H). lis end Tien, muked (e) i> the nde u leeii by loakIi« in tbe dlRctlon of the un 
muked (m), TheputiwUchcuaMbaneiimiirt biihoinibrdaUsdliiHfli) tbavin 



The first day an apprentice or a pupil is in a shop he sees 
that the teacher and mechanic talk through rough sketches 
or drawings. Therefore a hoy or apprentice should work as 
soon as possible from a sketch or drawing. He soon learns 
to look to the drawing for information ; that there are cert^n 
forms in which this information is put, dimensions, diflerent 
views, kinds of materials, etc. 
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Put infonnation in form by umple shop sketches (free* 
hand or mechanical) that carry the data. Be sure the 
sketch contains all the points r^ardless of crudenees of 
form at finish. 



Laton Sheet on Drawing Square Flatter Jor Blaelumihe without 
dimentuma 






Draw jitmntK here 

SquabbFluieb 



lenon Sheet m Drawing 1 1 inches Matched Flooring for Btnue 
Carpentere 



Drain plan ri 
Lengths iiiak 
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Leuon Sheet on Dnmwig a BoSer Tvbejor BoUermalcen 




Draw oaeiusee^ Boiler Tubefn 




A 


B 


C 


D 


E 


a 


iHm. 


.»S 


i.im 


.OMin. 
.100 in. 


.419 
.480 


IS 

IS 


IKin. 


.458 


2.4(U 


.DOS in. 
.100 in. 


.404 


IS 
IS 


2 in. 


.024 


S.142 


.OOSin. 
.100 b. 
.13 in. 


JSSO 
.6M 
.700 


IS 
18 
11 


a^iin. 


JSS8 


8.076 


.OSS in. 
.100 in. 
.12 in. 


.643 
.780 
.80S 


IS 

IB 
11 



A^Oubdde diameter. 

B=Squsre feet of healing surface per foot of kmgtfa. 

C— Area of section in aqu&re inclun. 

D "ThickDeeB of tube in indies. '' 
■ B^'Ares of metel in square inches- 
(G- Birmingham win gt-age. 
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LeBum Sheet on Dramag a Standard Wiukerfor ShtpfiOera 




SuNiusD Washmb 



A U Diameter cf Bolt 
Draw two Siset cf Wathert from theJoUowina foUa 



A 


B 


C 


D 


y*in. 


Vi9ia. 


%m. 


.OMiu. 


%m. 


■'At in. 


lin. 


.088 in. 


Win. 


9iaiD. 


lUin. 


.»in. 


"hin. 


•Mfiin. 


IViin. 


.MiD. 


?iin. 


i««iit 


min. 


.IS in. 


%m. 


«^m. 


2 in. 


.1S4 in. 


lin. 


IWin. 


2Hin. 


.lOSin. 
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TEACHING INTEBFBETATION OF BLTTE-PRINTS lU 
Letton Sheet on Drawing a Eexagtmal Wrmch 




HxuiOOHAL WBBNCH 



Dram one Siu qf WrmtA from Dimettnotu in Taite Showing 
WrmtA ProportioOM 



D-WX.6fl 
E-WX.4 
P-WX.M 

L-WX7 



A 


w 


2 


B 


£ 


r 


I 


C 


»llL 


Hi. in. 


%m. 


■H.b. 


«<lii. 


Uin. 


7%. in. 


%in. 


%ta. 


iHin. 












■«.in. 


'/tin. 


mem. 












«%iin. 


Ifn. 


iWin. 












■«.in. 


min. 


mi.iii. 












Itiiin. 


min. 


Sin. 












iKiin. 
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Leutm Sheet on Dramng Cotaenivmal Threadi : 



^_ >- 



iziiiiiiii 



Squabs Hkad Bolt 

Noni Bolt k loo knt hr ibtMud li iIkivb *Jtb pisoa brokm eat 
llika lb thnuU m ihoini abon. Tih h sol inpined to ba ■ tnia itpMn Ut loB g| 
tioMik lntii<at(il>uqrilMitt«iititaiBT<tini». TksM m cbDmI coanoHoiMl DMlbodi. 



tituoK in DrawmgSluimng the Method cfSautag , 



C = Belt nwLhod el quirta uirio(. 

Dtok Ik* abifitfigitn elma Ueiee tkit eim 
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Luton Sheet on Draimng a Matched Joint 




ProbUmtm Drawing 
L Hake a free-band drawing ot the folloiring: 

(a) Knife switch 

(6) Globe valve 

(e) RuKet 

id) Link imp 

(e) Lathe dog 

(/) Hezagcnal bead bM 

Or) Boldering iron 

(A) Funnel 

(t) MicTCHQeter 

(j) Screw driva , 

(i) Claw bamma 

(0 C<Jd chisel 
(m) Twist drill 
(«)r 
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Onb-Inch Pldo Gauqii — T. S.-Banl & Ground 



FnxK Iht dboM ahtleh draw l-tft«ft fba 
and nna gaugM. Cenitr hoU .078" drm 
and i\" oouniar-nni. Slampktg Spot 

QuMtion* 
I. VbM objwti an npntantd F 

a Ot wlut outeriil ia it nude t 

8. Wbst k tbe onliidc dumetii ol lisf g*as» F 

4. TTIwt ii Um indde diuneta t 

5, Hike ■ vorkiiig dnwing of tbe Hog (BOfa 
And ibow aU liott iadudin^ ludden LIddIi witfa all- 

«. Whit a the [cngtfa of thi plug giDgc t 
7. WhitiitlicliigeitdiimetEioltlisiilucciwer 
tl. Giv* oUmt diinxUn if iny, 
S. Hike 1 workiiiB dnwing □( tbe plug giif* 
■hmriiu end riev iDd lU nea 
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General Coitbse of Stttdt-Interfbetatiok of Drawing 
First Year 

One month: Short, simple explanations of tlie purpose of the 
course and the value of it to an apprentice. 

Free-hand isometric (or perspective) sketch of a rectan^lar 
piece of stock or part uaed in the shop. Drawn from copy without 
dimensions. Sketch of any other rectangular parts drawn from 
copy without dimensions. Then unit dimensions. 

Free-hand sketch of parts containing curved lines. Use rule for 
measuring only. Blank stock, nuts, bolts, washers, rivets, screw 
threads may be uaed. 

FovT moTiiha: Introduce lettermg. Bough pencil sketches of 
files, chisels, wrenches, various kinds of hammers, appliances, heat- 
ing furnaces, shape of stock used. Mark names of parts of tools. 

Four mcmtht : Drawing of shapes of stock in two views to develop 
the idea of projection (plan and elevation). Also views of stock 
assembled in two parts. 

Three vumthi : Sketches of ports of vessels, or boats, or stock, or 
Oigines, or motor, or dynamos, or wiring, etc. 

Second Year 

One month : Drawing of simple parts of the machines used in the 
shop as pulley, levers, spindles, gears, cutting heads, etc. 

Three months : Heading of simple blue-prints such as used in the 
shop : dimensioa of parts, distance between centers, etc. 

One month : Drawing of simple parts of machines used in sht^ 
involving two views. 

Three months : Applied geometrical construction to practical 
work in the shop such as inscribing hexagons or erecting perpen- 
dicular, bisecting angles, reproducing angles, division of pUeh circle 
or other problems. 

One monM .* Practice in drawing assembled parts more difficult 
than before. 

Three months : Practice in drawing assembled parts introducing 
the idea of simple shapes expanding into irr^ulat surfaces. 

Third Year 
Six months : Apprentice may begin to ink in drawings, trace and 
make a blue-print. Drawing of two views of parts of machines. 
Sectional views. 
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Five KuntiA* .'.Practice in making drawings from data or dcetdl of 
parts made in shop and show bow installed. 

One mtmth : Practice in making drawing of complete machines, or 
parts of ships or boats to show knowledge of mechanism wcvldng 
and coDstniction. 

CofiBBa OF Stddt in ItmxPBiriA'RoN or BLTTz-Pamrs fob 

^IPriTTMBS — TBBKE-YeAB CoUBfiB 

Pint Year 

Om montt .' Practice in making rough poicil sketches of nuts, 
bolts, rivets, screws, washers, laps. Both isometric and plan and 
elevation views. 

four moniki : Practice in making rough pencil drawings of tods 
sudi as files, diisela, wrenches, various hammers, appliances and 
metals; heating furnace; oxygen acetylene set, etc.; simple plates, 
rivets in section, angle bars, tee bars, Z bars, channel beams in two 
views to develop the idea of projection. To illustrate: rivet spac- 
ing, design in one view should be given to illustrate simple connec- 
tions, that is, a deck to a bulkhead, bounding bars, etc., in water- 
tight, non-watertight and oil tight bulkhead spacing. Various 
types of rivets in plates (in section). 

Fotir vumtha : Pencil drawings of shapes of T's, I's, and channds. 
Two view drawings of bulkheads, bracket plates, hatc^ies, manhole 
doors, (watertight and non-watertight) gun ports, hammock bulb- 
ing, etc. 

Three moniht: Drawing of blower foundations, scutUe butt 
brackets, tank foundations, knee beam connections at decks and 
floors; hatdies and door combings, ammunition stowage, sanitar? 
partitions, companicmw^s, access trunks, etc 

Second Year 

One month : Drawing of simple parts of machines, such as pulleys, 
levers, spindles, gears, cutting heads of planing and scarfing ma- 
chines. This will give considerable practice in the use of drawing 
instruments. 

Three months: Practice in reading blue-prints: distance between 
centers of rivets, interpretation of riveting tables, the drawing of 
floors, intercostals and lines on shell slope of keel, drawings of 
keels ^vertical, bilge and docking). 

One month : Drawing of steel forms of shear blades and parts ol 
joggling machines (two views). 
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Three montkt : Instruction in the location of parts on plans used in 
connection with the drawings of combings, stowage; applied geo- 
metrical construction — erecting perpendiculars, parallels: repro- 
ducing angles and division of pitch circles. Practice in the location 
of the sea openings of a ship — hatches, gratings, port holes, shell 
hoists, etc. 

One month : Practice in drawing assembled frames, esigine founda- 
tion, and double bottom sections. 

Three numike: Practice in drawing assembled parts of a ship; 
frames, lattice work for torpedo bulkheads, cage masts, etc. Loc^ 
tion of longitudinals and lines of shell and decks from offsets. 
Kiictice in picking bars from book tables. Begin the study of the 
simple shapes of the expansion on irregular surfaces. 

Third Year 

Six mcmiha : Drawing of the bridge ammunition hoist, armored 
uptakes and views on turrets: work on compartment rearrange- 
ments. Locating deck scuppers, boat stowage supports, etc. Con- 
siderable practice should be given in "inking in." AH drawings 
made in the third or last year should be inked, traced, and a blue- 
print made of at least one to illustrate the principle of blue-printing. 

Five moniha : Practice iit making drawings from data or sketch of 
parts made in the shop. The apprentice should also be taught 
how to mark the drawings so aa to show installation of parts. 
Transverse and longitudinal drawings from offsets of inner and 
outer bottoms, bulkheads, location of doors, trunks, etc.: through 
plating and bulkheads, gun port shutters, ship ladders, fioors and 
deck frames, splinter bulkheads; foundations, tanks, boilers, en- 
gines, pumps, gun and turret, etc. Drawing of the intersection of 
objects by planes at angles, as for example, chain pipe on deck, 
shell hoist through turret levels, etc. Drawings involving triangu- 
lation to lead up to the drawing of developed shell plating. 

Orte mimlh: A cross-section drawing through a given frame: a 
longitudinal section drawing of a ship. This b given to test the 
apprentice's knowledge of the ship and the use of related plans. 

QUESTIONS POE DISCUSSION 

1. E^>lun why a group of apprenticed appear more interested in a poorly 
prepared trade drawing leuon, dmp^ copying, than in an effectivety 
prepared leaiOD in shop English. 
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9. Ii mechanicat dnwing fimdMnental to aU tnda? 
S. E^bun the difference between tbe drawing » draftsman pof orma and 
the drawing a medianic needji. 

4. If you were teaching drawing to a groi:p of mediamcs. would yon 
b^in by teaching the constmctituuLl problems in geometry? 

5. TVhat should a boy between the ages of fourteen and sixteen, in an 
industrial school, know about a drawing? 

6. How would you present the fiirt lesson in shop sketdiing to a group of 
machinist apprentices? 

7. How would you present a leaaon in Uue-print reading to a group of 
shipfitters in an evening school? 

8. Is it a good plan to insist in tbe tx^iming on finished drawings, in an 
Indiutnal school? Why? 

9. Is it possible for the average industrial school pu[nl to concentrate his 
attention on technique of drawiiig, and the principlea of drawing 
involved, at the same time? Why? 

LIST OF REFEBENCE MATERIAL FOR FUTURE READING 

Fa/iM tf Artiatlie Indtatrial Sdiael. W, lArgen. National Educv 
tional Assodation. IVoceedings, 1&18. 

(Shows the need of art in all phases of industrial educatjoo.) 
* Shop SkeMtinf. Frank E. Mathewson. 

(A discussion of the subject of shop sketching and the mrthod of 
teaching it.) 
** Problem) in Meehanieal Dravinf. Charles A. Bemiett. 

(Collection of plates from which suitable material m^ be 
•elected.) 
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CHAPTER Xm 

METHODS OF TEACHING SHOP SCIENCE 

CouBBES in science were introduced into the secondary 
scIlooIs of this country about a generation ago, on the 
ground that a training in science was a desirable part of a 
high-sdiool education. The advocates stated that science 
was the foundation stone of modem industrial development, 
and that every pupil with a high-school education should 
have an interest in scientific discovery in order to improve 
and enlarge the metiiods of scientific reasoning. ' 

The course of science in a high school consists of biology, 
botany, geology or physical geography, physics and chemis- 
tty. The subjects are presented to high-school students 
along the lines the teachers were taught at college, in ord^ 
to develop Uie scientific attitude of mind. The work con- 
Biata of t^ri^book and laboratory practice <^ a very formal 
character; that is, exercises to study the laws of science for 
their own soke. The teacher assumes that if the pupil 
knows the principles ot sdence, he will be able to discover 
these principles in operation in the ordinary affairs of life 
and shop or industrial processes. 

Experience has shown us that this assumption is not true 
for the average pupil. To illustrate: after the average boy 
has completed a course in physics in the hi^ school, be 
will go out into the industrial world and pass over many 
practical applications in which the, principles of physics 
that he has studied would apply; he fails utterly to recog- 
nize in these situations the physical laws he knows only 
in an abstract way. 

A large number <^ coUeges and scientific schools have cor* 
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rected this false notion by establishing two departments of 
science, pure sdence and applied science. The department 
of pure science tr^ns the student to study the laws of nature 
and see exactly what they are, regardless of the practical use 
of them. The theory underlying such a course is that the 
student can accomplish tiie best results when he concen- 
trates his attention on the laws of nature without the appli- 
cation. Such a training devek^ the research scientist, 
who, in order to work efficiently, must concentrate hia atten- 
tion on a few facts at a time. The course in applied science 
is to train a student in the application of principles of science 
to industrial operations. The course in pure science has 
failed to do this because it has neglected to 1^ emphasb on 
the mental activity which we call "application." P^cholo- 
gists have shown that application is a most difficult mental 
process, and needs to be learned just as the original principle 
is learned. 

While the progres^ve coU^es have differentiated between 
pure and applied science courses, the secondaiy and mter- 
mediate schools have failed to do so. Various attempts 
have been made to meet this deficiency, in part by the intro- 
duction of first-year general science in hi^ sdioob; but even 
this course has not been sufficiently developed to say it is a 
success. The principal reason why ap[died science teaclung 
has not been more effective is due to the false theory that 
the average student of high>scliool age can acquire the scien- 
tific attitude oi mind, and that the hi^ school should pre- 
pare for college. While the author bdieves there is a place 
for the traditional courses in biology, chemistry, physics, 
etc., for the boy between the ages of fourteen and eighteen, he 
is also convinced of the absolute necessity of an entirdy dif- 
ferent course in the application of principles of science to 
shop and industrial practices for the majority of boys who 
are destined to enter industries. Such a course id science 
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win develop a type of mental attitude irtiich will be valuable 
to the industries i^ this country. This course in shop or in- 
dustrial science will differ considerably from the applied sci- 
ence course in the college, as the types of mind differ, al- 
though it will bear somewhat the same relation to the regu- 
lar science course as the applied science > bears to the pure 
science in the coll^^. 

The industrial workers and tradesmen are recruited from 
the ranks of the motor-minded children with slxong phy- 
sique, who are mechanically inclined. The type of mind 
represented by these children is not able to grasp and under- 
stand abstract scientific principles efficiently, or to the ex- 
tent of the abstract-minded child, who has the power to 
grasp and understand abstract prindples without a back- 
ground of C9q)erience or observation. The mechanically in- 
clined boy has a tendency to personify all chemical and 
physical chaises. He is able to reason one step at a time 
only, and usually draws on his imagination in explaining the 
cause of an effect. The habit ci personifying action is very 
common among all mechanics, ^o explun the effervescence 
of acid and a metal as "boiling," corronon as "eating," etc. 
There is another great distinction between the practical me- 
chanic and the man of scientific mind. The practical me- 
chanic has the strong force of competition acting on him, 
and he develops the habit of performing practical tests, 
"short cuts," or quick methods; that is, he will cast aside a 
method if it does not "work," without studying the reasons 
or analyzing the situation. The man <rf scientific mind, on 
the otiier hand, will spend considerable time, without regard 
to expense, in order to test the coherency of the reasoning. 

Ther^ore a course in shop science should be adapted to 
the type of mind of the boy who is about to enter industry as 

1 See Apjited ScUnee for Mdal-Worlctn, and Apjiied SeieneefoT Wood- 
Worker*, by W. H. Dooley. 
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a worker and to the needs iA tiie different trades. The 
course should consist of the principles of science underly- 
ing the raw materials, tools, appliances, processes, liy^ene, 
etc., of a trade. 

The method of teaching will consist of studying the prin- 
ciples involved in the manufacture of raw materials, action . 
of tools and other appliances, the principles involved in the 
processes, etc., with not so much emphasis on the shop oper- 
ations. By discovering the conmion principles in a great 
variety of shop situations in a trade, a type of mental atti- 
tude is developed which is very difiFerent from that which is 
cultivated in merely contemplating a single fact, as in the 
case of pure science. The motor type of mind will find in 
the above course of shop science an opportunity for con- 
tinuous mental enjoyment and the development of indus- 
trial intelligence. The method of teaching shop science is to 
be inductive or the natural method, rather than the deduc- 
tive or regular school method. A suggestive plan for a 
three-year apprentice course is as follows: 

Discuss objectively the materials, tools, etc., with the tool 
or picture or diagram before the class. 

Then have the class write the description with sketches in 
a book. Most pupils lack tiie ability ^nd kuovdedge of Eng- 
lish to write a description after the teacher's talk, lliere- 
fore it is better for the teacher to write the description on the 
board, and have the pupils copy it. This plan will develop 
a technical vocabulaiy. Teachers should correct the books 
at least once a month. 

The work in science should be covered in three years as 
follows: 

; I. First year: 

a. Properties and uses of materials, etc. 

b. Description and manufacture of hand tools. 

c. General notion of transmission of power. 
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d. General notion of power tools and ^ipliancea. 
' «. Simple rules for safety. 

n. Second year: 

a. More detailed descriptjon of the manufacture of materiala 
used. 

b. More detailed description of the parts, uses and manu- 
facture of power tools. 

c. More detailed descriptbn of safety devices. 

d. More detailed description of tranamisaion of power. 

ni. Third year: 

a. Beview of principles of sciences underlying trade aa 
previously described in an unorganized manner. 

b. Study of the principles of testing apparatus. 
0. Study of the str«igth of materials. 

To illustrate : the shop electrician should receive a training 
in the principles of science underlying the manufacture and 
the operation of the following tools: 



Bedrieal Department : Machina, Toda, and Maierudt, uted in the 
Trade 



Maekinet 
Lathes, large and small 
Drill presses. large and small 
Shaper 

Milling machine 
Punch press 
Motors (shunt) i 



Materialt 
Sheet brass — i^ to ] in thickness 
Sheet copper ^ to f in thickneas 
Sheet iron :^ to ) in^thickness 
Bod brass 
Rod copper 
Bod iron 

Copper wire of various sizes and 
with different types c^ insula- 



Motors (series) 
Mobxs (compound) 
Generators (G J>. type) 
Pipe bending machines 
All types of storage batteries 
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Torch, gasc4me 
Wrench, StiUaon, «" 
Wrench. Staiaon. 8" 
Wrench, monkey, 6" 
Wrench, monkey, 14" 
Brace racket, 12" sweep 
Bit (wood), i" 
Bit (wood), i" 
Bit (wood), t" 
Bit (wood),!" 
Bit (wood), i" 

Bit (wood), 1" 

Screw drivera, standard, 6" 

Screw drivers, standard, 8" 

Screw drivers, standard, 18" 
Pair pliers, long nose, 6" 
Pair pliers, aide cutting, 8" 
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Bmd TooUfor ESeetrimaiu 
Nail set 



Hammer, ball peen, 16 of. 

Hammer, claw, 20 oz. 

Drill, small hand, with bit 

Hack saw frame 

Hack saw, 14" frame 

Bit, wood ezpansioQ, }" to 1)" 

Reamer burring, I" to li" 

Saw compass, 12" 

Copper soldering, 8 oe. 

Drill-bit, wood bell-hangers, 

I" X 12" 
DriD, i" X 24" 
Fair calipers, inside joint 6" 
Pur calipers, outside joint 6" 

firm 
Pair dividers, 6" spring 
Ruler, e ft. folding (wood) 
Ruler, 2 ft folding (wood) 
Fair pliers, diamond cutting, S" Square combination, 12" pro 

tractor with head 



Chisel, wood, 11" socket firmer 


Pair pliers, round nose. 6" 


Chisel, cold, i" X 6" 


Breast drill 


Chisel, cold, i" X 8" 


Torch, alcohol 


Fair pliers, gas. 10" 


Gauge wire — B X S 


Gauge, 1" 


Gauge wn«, micrometer 


Pair scissors (elect), 5" 


Haimner (tack) 


Center punch 


Tape measure liner, 50 ft. 



TratumiMaym qf Power 
A. Power and its application in the Shops. 

a. Sources of power as applied to machines. 

b. Transmission of power from sources to various shops, 
e. FuDeys. 

d. BelUng and shafting. 

«. Electric drive. 

/. Gears and gearing. 

g. Rim velocity. 

h. CuttJng-speed. 
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Problems on the prindples ot science should be ^^ressed 
in terms of actual parts of a machine that the student or 
apprentice has worked on in the f^op. For euimple, the 
belt shifter of an engine lathe would illustrate the prindples 
of levers. 

Specimen Jieatm Sheet tn Sdetuefor MaMmMa, Ulut^ating the 
Law c^lAe Leoar 

<1) The resistance of the belt on line W is 80 pounds. If dimen- 
sbn A is 24 inches and B 16 feet, how many pounds must a machin- 
ist apply on the end of the 
arm at P in order to shift 
the belt? 

is) If the resistance of 
a belt is 45 pounds, the 
shifter arm 20 feet hmg, 
and the shifUr rod fastened 
S feet from the upper end 
of the handle, how much 
pull must be given the end 
of the arm? 

(3) It dimension A is 18 
niches and B 12 feet, how 
many pounds can a man 
exert on the belt-shifter 
rod at W if he pulls 60 poi 
armP? 

(4) If on a belt shifter ar 
becomes necessary to mov 
inches, and A is 2 feet and 
the end of the arm P movel 

(5) When the end of the 

how tar from the fulcrum should the belt-shifter 

rod be located in order to impart a motion of 3} inches at W, 

dimension B being 20 feet? 

(6) Make a sketch of & shifter in whidi the shifter rod is attached 
to the uppex end of the arm, and in which the arm swings about a 
point nearer its center. This sketch will be similar to figure, except 
that the fulcrum will be located lower down the handle and the 
shifter rod will be above the fulcrum. 
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(7) Suppose that m s shifter arranged like your sketch, the belt 
is to move 4 tnchen, and the distance from the upper end of the 
tever to the bolt about which it swings ia 18 inches. How far is it 
from the fulcrum bolt to the lower end of the handle, if the end at 
the handle b restricted to a movement of 18 inches? 

(8) In a shifter as shown by your sketch, does the handle have to 
be moved in the same or in the opposite direction from that io 
which the belt ia to move? 

(9) If in problem 8, a force of 80 pounds is necessary at the shifter 
in order to move the belt, what force must the machinist use on the 
lower end of the handle? 

The meaiung o! "hoise-power," "kilowatt," "mechauica] 
efficiency," and other mechanical terms of common use 
should be made clear to all. 

MitceUaneout Toda used in Steam Plant 

Kveting hammers Pumps 

Electrical pyrometer for anneal- Condensers 

ing furnaces Coal-handling equipment 

Cranes ovobead — traveling Ash-handling plant 

Elevators, hydraulic Feed water haters 

Annealing furnace Sun printing frame 

Heating systems Calculating machine 

Dynamos Adding machine 

Air compressors Blue-print machine 
BoHers and stokers 

InatnanttU Room, Tetting Svppliet, etc. 

GH-teatiog outfit Otl-hydnnneter set 

Gauge test pump Specific gravity hydrometer set 
Vacuum pump and mercurial Traction dynamometer 

scales Hydraulic gauge tester 

Sensitive balance and cabinet Tensile testing machine 

Angle viscometer Oil-testing friction 

Measuring IttdramenU inuseinthe Shopi 

1. The watch 

2. The yard stick — 8 foot rule, steel tape 
8. Calipers (ordinary and micrometer) 
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4. Protractors 
B. Scales 
6. Thennometera 
' 7. Gas meters 

8. Water meters 

9. Electric meters 

10. Mochmes for testing materiala 

^lecific gravHy should receive considerable attention; bo should 
the mechanism, ot the more commtm types of meters. Practice in 
reading micKHiietars, calip^^, and gas, water, and electric meters. 

Safely in indvttiy 

(1) Neceaaity for guarding against industrial accidents. 

(2) Safety devices and their uses. 

(3) The human element in accidents. 

(a) Ignorance of danger. 

(b) A preoccupied mind. 

(c) ThoughtiesanesB. 

(d) Cardeasnesa. 
(«) Reckleasness. 

(f) Showmg off. 

(g) Lowered vitality, as in sickness, 
(ft) Excitement. 

(0 Fooling and pl^^ pranks. 

1. Ths tc^etj/ movanad. 

A statement of the industrial accident problem ^ving sta- 
tiatica of accidents in the United States as a whole, for groups 
of industries and in particular plants. Include, if possible. 
stat^ics of accidents in shop, with specific classification. 
Indicate from data that the majority of accidents are not due 
to machinery, or lack of safeguards, but rather to careleasnesSi 
or indifference cm the part of the workmen. Use of slides. 

2. Eow planta hme organvsed for safety. 

Give typical organizations for safety in industrial plants 
and cite the reduction in accidents resulting through th«r op- 
eration. Covet the proposed organiiation for the shop. The 
duties of Workmen's Committees should be covered in detail. 
S. Sqfe and wfoafe practuses. 

Sdect firom the files of the medical department, cases ot 
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ftccidents resulting cleari; from carelessneaa on the part of 
tlie workmen. Unsafe practices. Indicate how tlie accident 
might have been avoided. 

4. Good hautekeeping and the tripping haaard. 

Indicate the relation of good housekeeping to the accident 
hazard, i.e., keeping the shop well cleaned up and orderly ar- 
ranged, safe piling ol material, racks and receptacles for tools, 
stock, etc., the tri[^ing hazard, clear aisles and passageways, 

5. The conMntelioH tif ufeguardM. 

Exhibit the racks showing construction of common guards 
for bdts, gears, etc. Use slides of typical installations, indi- 
cating the materials used, etc., etc. 
0. Siairwaya, fioor openingt, piafformt, aeaffdlds and ladden. 

Standard hand rails for stairs, floor openings, etc.; proper 
angle for stairs, ladders, etc. ; slides of unsafe ladden found in 
use; standards tor construction of acaSolda. 

7. Power trantmiMion equipment. 

Indicate in detwl the standard requiremmta for guarding 
all main shafting, jack shafting and counter shafting. Guards 
for vertical and horizontal belts, shafting, etc.; safe^ cou- 
plings, collars and set screws; remote controls. ' 

8. Wood-working aafefuardt. 

Slides on guards for circular, swing and band saws; jointers; 
planers ; shapers. Emphasize the need f ot using such guards 
as are provided. 

9. Maehine-ahop hassardt. 

Slides on guards for drill presses, lathes, punch presses, 
boring mills, etc. 
10. Safdy in faimdriet. 

Slides on safe foundry ladles, guards for sand mixers, tum- 
blers; foundrymen's shoes, leggings, goggles, hand leathers, 
etc 
' 11. Crane practice. 

Walks, railing and platforms; trcJley guards, safe^ limit 
stops, limit switches, etc. 
12. Orinding-whed »t^eg%iard». 

Slides on proper mounting of wfaeeb; adjustment tA rest; 
dcMgn of guard for wheel; eye diield, etc 
IS. Eye pTotedioa. 
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Slides and e^dilbtt of goggles tor diippers and grinders and 
colored glasses for electric welders, etc. Indicate the dangers 
of pickbg things out of each other's eyes; show the reduction 
in eye injuries where men have used goggles. 
M. Eiectriad hasarda. 

Is low tensbn apparatus dangerous? Slides on safety 
switches, use of rubber gloves, sleeves, etc 
15. Firri aid to the mjvred. 

Demonstrate tile prone pressure method of arUficial reapi* 
ration for electric shock, drowning, etc Have members of 
class try it on each other. If passible, have physknan trcon 
medical department present. 

QUESTIONS FOR DISCUSSION 

1. Fattem-makeis fceqnently determbe the wd^t ot a casting from a 
pattern. This dep^ids upon the principle tA apecific gravitr. When 
would you teadj the pattem-maktT the theory otapedficgrevity? Why? 

2. Explain why on apprentice steam engineer would in the b^inning 
rather wheel coal than calculate the B.T.U. power of the coaL 

5. When should a plumbing apprentice receive the diemical compodUon 
ot "raw acid," "killed acid"? 

4. When should wood-workers recdve the knowledge of the growth of 
trees so as to be able to tell the detects in the wood? 

6. When would you teach the machinist the theory of the micrometer? 

5. An instructor who was explaining the use of a speedometer tor the 
first time also included a detailed description of the construction tit 
the instrument. Was this good teaching in on industrial school? 

1. If you were an instructor of applied physics in an industrial sduMl and 
desired to teach the subject of levers to a group of machinista. bow 
would you start? Why? 

8. During the first tew months of a course in shop science, would yoa 
place more emphaais on the recent experimces of the pupil or tbe mb- 
iect in the book or laboratory? Why? 

9. What is the principle of science involved in getting horse-powtr of a . 
given engine from an indicator card? 

10. How would you present the subject of hoise-power to a group of firo- 
men in an evening trade class? 

11. Whatprindpleofsdeoce is involved in teaching the cutting-speed tM 
different metals? 

12. Give the outline of a lesson showing how you would present to a daas 
of pattern-makers in an evening school the subject of getting wof^ta 
ot casting from pattern by table <d trade numbers? 
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IS. Shonld a. pupil in a plumbing deporttneat wipe iointt or kam Uie 

compouljau of wilder fint? Why? 
U. Ask a number of mechanici, what they first acquiied, the practice tx 

the theory. 
19. Explain why it ii not difficult to hold the attcDtion of all boya for at 

kaat a while on a working model of an automobile. 
18. Explain why most mechanics find it difficult to diacusB problems m 

meciianica io thei^Mtract 
17. What objection is then to a teacher of related trade knowledge teach- 
ing shop practice? 
IS. Why ia it difficult foe the teacher to receive real concentration on the 

theoretical principles of the mechanic! of a tool from the averftge 

industrial school pupil P 

LIST OF REFERENCE MATERIAL FOR FDTUBE BEADING 

* Applied Seienct. A. H. Morrison, National Education Association. 

FroceedingR, 1B14. 

(Emphasizes the importance of the applications of the prindplea 
of science.) 
** Induttriat Hygiene and Voeaiional Edtieaiion. National Education 

Association. Proceedings, 1914. 
** The Natardl Science*. George R. Twisa. Principle* of Seeondary Edur 
ealion. Edited by Paul Munrae. 

(The aim and value of the natural sciences.} 

* The Teaehing of Pkytini. C. E. Mann. 

(Methods of teaching science in eeoondary schools.) 
Seienee Teaching <u teen from the Ovlnde. E. L. lliomdike. Bulletin 
S4. New York State Deportment of Education. 
(Need of more practical sdence teaching.) 

* How Ii Work*. Archibald WiUiams. 

(A description of the iodustrial application of steam, electricity, 
optics, hydraulics, light, etc., in very simple language.) 
** The Somanee of Modem Manitfacture. Charles R. Gibson. 

(A popular account of various mechanical and chemical in- 
dustries.) 
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CHAPTER XIV 

INDDSTRUL OR SHOP BdATHEUATICS 

Chra of the moat difficult subjects to t«ach effectively to 
boys b vocational mathematics. This m^ be due to the 
fact that many principles of mathematics are veiy abstract, 
and have never come within the experience or observation 
of the child. The laws of mental development state that a 
child must be led gradually into an abstract subject. There- 
fore tiie printnples of mathematics should be vitally and per- 
ustently connected with the pupil's eJ7>eTieiice in a shop. 
When this idea is instilled into the mind of the pupil, he will 
go about his work with greater interest and less coaxing. 

The first part of each lesson should be devoted to a discus- 
don of the part of the trade that requires the principle of 
mathematics. This offers an incentive for the pupil to study 
tiie subj'ect. As far as possible have the pupil give practical 
proofs. For example, in teaching the relation between the 
diameter of a pulley, and the distance around it, ask the 
pupil to draw a chalk line on the fioor and mark the rim of 
the pulley with a chalk mark, then roll the pull^ along the 
chalk line until the pulley has made one complete revolu- 
tion as indicated by the chalk mark on the rim. The di- 
ameter of the pulley is obt^ed by measuring across the 
pulley. Divide the distance around the pull^ by the 
diameter and show the relation. 

In all parts of vocational mathematJcs emphasis should be 
Imd on the objective teaching. Models should be con- 
structed if necessary. To illustrate; in teaching the relation 
between the number of teeth and the speeds of gears, a rack 
may be constructed to hohl a number of gears. Begin with 
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two gears, 84 teeth and 48 teeth. Mark a check line on ft 
tooth of the small gear, and notice the number of teeth or 
part of revolution the lai^ gear turns, while the small one 
makes one complete revolution. The pupil will see that 
the small gear makes more revolutions than the large one. 
When another gear is placed in the rack between them acting 
as an idler, similar reasoning will show that the middle gear 
causes the third gear to have the same direction as the first. 

Tkii NxatBBnr of Ijjdividuai. iNBTEccnoN in Appbenticii 
AND Vocational Ciaasses 

Studmts in higher vocational classes are obliged to meet 
c^lain minimum requirements before thqr are allowed to 
pursue a vocational course. As a residt it is possible to 
work with a class as a i^ole in teaching related trade tedi- 
nical knowledge. 

A study of the record cards of the apprentices in the differ- 
ent trades will show that the apprentices vaiy great^ ia 
their previous educational training: some have been in the 
country a few years and have a vety scant knowledge of the 
English language; that is, they speak and write English im- 
p^ect^. Most of the apprentices come from the sixth and 
seventh grade, some from the eighth grade, and a few from 
the high school. It is clear that with sacb a wide range of 
grading it is impossible to do mudi class teaching. Any 
attempt to grade apprentices into classes according to their 
educational attainments would interfere with the sh(^ ot^ 
ganizatioQ and develop administratiTe difBculties. lliere- 
fore the most effective method of teaching is by groups and 
individuals. Graded lesson sheets must be prepared each 
d^ and given to the apprentices according to their ability. 
The apprentices from Uie upper grades and the hi^ school 
will not require as much individual instruction as the appren- 
tices from the lower grades. 
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One of the most effective methods of canying on indi- 
vidual work is to Iiave an envelope for eadi pupil. As fast 
as he finishes a lesson sheet he should hand it to the teacher 
for correction. The instructor goes over the sheet in detail 
with the pupil, explaining the incorrect problems. Correc- 
tions may be written on the papers and th^i filed away if 
satisfactory to the teacher. In this w^ the pupils retain 
their own corrected papers, and can refer to them at any 
time. Maiics may be recorded on the back of the envelope 
that ia used to hold the corrected papers as shown below. 



! 


Nun 


Ti«fc 


Qui 


i 






1 






1 







MZTHOD OF TaACHINa 

The most effective system of teaching shop mathematics 
to apprentices is the individual plan; that is, having a series 
of sheets each one contuning a type of problem used in that 
trade. The first problem should be solved on the paper in 
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very simple lan^age followed by four or five drill prob- 
lems. In this way it is possible to give each apprentice 
graded lessons. 

Samjile of a graded kstott inboard memure for joinen 
A foot in board measure, or a " board foot," means a piece of 
lumber having an area of 1 square foot on its flat surface and a 
thickness of I inch or less. The word " foot " is generally used 
instead of " board foot," as it is shorter. For example : " Four feet 
of lumbex " means four board feet of lumber. Fig. 1 shows a board 
containing four board feet. 




The rule for finding the number of board feet in a piece of lumber 
is as follows : Midtli^ die number of square feet in its flat surface 
by the number of inches in dilckness, counting any thickness less 
than I inch as an inch. 

Suppose ve wish to find the number of board feet in a piece of 
lumber 1 indi thick. 8 inches wide, and 15 feet long, then we will 
have: 

8X ISXl ,„, 

~ 10 feet. Am. 

I^anber, The torn " lumber " is generally applied to pieces not 

more than 4 inches thick. 
Timber. The term " tunber " is applied to pieces more than 

4 inches thick- 
Board and Flank. Any piece of lumber under li inches thick is 

usu^y called a " board "; and a piece from 1) inches to 4 inches 

thick is called a " plank." 
Rou£^ StodL TTie tenn " rough stock " means lumber having 

its dimensions a little larger tban is actually required, to allow for 

planing, truing up, etc. 
Dressed. The term " dressed " has much the same meaning as 

" planed." 
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Stufaced. The term "surfaced" is usually applied to boards or 
planks that are planed on one or both sides. 

Jointed. The term *' jointed " has reference to lumber planed oa 
its edges. It is abo used to designate pieces that are made straight 
on the edges. 

Allowance for dressing. If lumber is dressed it loses in size the 
amount taken oS in shavings. Usually tor stock 1^ inches or more 
in thickness the loss is about i inch on each surface planed. Hence 
a piece 8 Laches wide and i inches thick when rough, becomes 71 
inches wide and 1) inches thick whtm dressed, if planed on all four 
surfaces. 

In estimating board feet all lumber one indi In thidmen oi less 
should be considered I inch thick. Rough lumber or timber is esti- 
mated in ) and i inch thickness over the even inch. Examples; 
li" at li", «i" at 2J", «1" at 3" and SJ" at 4". Intermediate 
thicknesses would be estimated at the next larger thickness. For 
example: H" would be estimate! at li", If" at IJ". and 1|" at 
1}", and 1 i" at 2. The above rules also apply to all dressed lumber. 

Fig. i shows the end of a piece of timber which is 6) inches thick, 
8 inches wide, and 18 feet long. How many board feet does it con- 
tttio? Applying the rule we will have: 



8 X 18 X 6^ 
li 



- 78 feet. Am. 



Standard lengOis of kimber m most sections are 10, IS, 14, IS, 
18 feet, etc. If cut to a special length it always costs more. 

The following simple table is very useful for calculating board 
measure (feet long), for lumber 1 inch or less in thickness: 
Keces 3" wide contain } as many feet as they are feet long. 

" 4" " " 1 " " " " ' 

" 6" " « i .. " " " " 

•'»"** "I * " " " " 

" 18" " " as many feet as they are feet long. 

ExampUafor DriU 

1. How many board feet in a piece of lumber } inch thick, 8 
inches wide and 12 feet long? 

8. How many feet in a piece of timber 9i inches thick by 10) 
inches wide by 16 feet long? 
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8. Find (be manb&t of board feet in the flawing 8 pieces. 
1" X 9" X 16 ft. 2" X 9" X 16 ft 

i" X 4" X 18 ft. 6" X 9" X 14 ft. 

li" X 3" X 16 ft. 7" X 12" X «0 ft. 

li" X 4" X 12 ft 9" X 12" X 20 ft 

4. Hovnuny board feet in 8 pieces of timber each 6" X 6" X 18 
, feet? 

5. Six boards have the fdlowing dimensions: 

1" X 8" X 16 ft i" X 7i" X 16 ft 

H" X 6" X 16 ft I" X 61" X 16 ft 

1" X 81" X 16 ft H" X 0" X 16 ft 

How many board feet are there in the lot? (Add the widths 
together first, then apply the rule.) 

6. How many board feet in a plank If inches thick, 11} widc^ 
and 14) inches long (nearest foot)? 

7. How many board feet of stock are required to build a plat- 
form S feet 6 inches square if the stock is H inches thick and 
we allow 8 board feet for waste due to squaring up the ends 
of the boards? 

The width of common rough timba or lumber runs in ) indi 

nzes; as, 61, 7, 7}, 8, Si, 9, etc For widths runiung in fractions 

less than i inch use tlie next highest ) inch size. For examine, a 

board 6i inches wide would be called 6} inches and one 6| inches 

wide would be called 7 inches wide. 

, 1. A piece of rough stock (" rough stock " means lumber having 

its dimensions a little larger than is actually required to allow 

for planing, trueing up, etc.) is ) inc^ tliick, { inch wide, and 

16 feet long. How many board feet does it contain? 

2. How many board feet in a piece of rough stock 18 feet long, 
7} inches wide, and 11 inches thick? 

3. A piece of lumber is 10 inches wide at one end and 12 inches 
at the other and is 1} inches thick and 18) feet long. How 
many board feet does it contain? 

Lenon. Sheet on Matlwnuities for Bouse Carpenter 

Fig. 1 shows a piece of matched flooring. When estimating 

fiooring, ceiling, sheathing, or other lumber that is matched (that 

is, having a tongue and groove joint as shown in the figure) enough 
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stock must be added to make up tot tite amount cut away from the 
width in matching. This amount varies from i inch to 1 inch on 
each board according to its size. A little flooring ia always wasted 
in squaring the ends, 
cutting up, etc., and 
to offset this a few 
feet are usually added 
to the total estimate. 
For flooring, sheath- 
ing, etc., from about 
ii inches to 5) inches 
in width, the amount 
allowed or added for 
matching ia generally Ilg. l 

one fourth. F(x ex- 
ample, if a common floor to be laid with matched bouds is 12 feet 
square, the amount of flooring required is 144 feet plus } of 144 or 
36 feet making in all 180 feet. If the.floor to be lud is d pieces 
li inches wide, the amount usually aUowed for Diatdiing is <Hie 
third or in the above case we would add 1 of 144, or 48 feet. 

1. Estimate how much {-inch matched flooring 8 inches wide 
will be required to lay a floor 16 feet by 18 feet. AUow one 
fourth more for matching and add 3 per cent for squaring the 
ends. Get answer to nearest foot. 

2. How much hard-pine matched floming { inch thick and 
I) inches wide wiU be required for a floor IS feet 6 inches by 
14 feet 10 indies. AUow for Diatclung and add 4 per cent for 
waste. Get answer to nearest fool. 

8. An oSce floor is 10 feet 8 indies wide at cme end, 9 feet 6 
, inches wide at the other, and 11 feet 7 inches long. If it is 
laid with hard-maple matched flooring 1 inch thick and li 
inches wide, what will the lumber cost at $60,00 per M? 
Add 4 squue feet for waster. 

Specimen Lesson Sheets: Oearing 
Go to the shop and select two 48-tooth gears. Clamp them in 
the gear rac^ so that they will work together as shown in Fig. 1. 
Make a chalk mark on the tooth of each gear which just shows 
above the top of the rack. Turn the gear A one turn in a direction 
the same as the hands of a dock until the chfdk mark comes bade 
to the stating point. 
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1. How many teeth on gear B passed the top of the rack while 
gear A turned once? Atu, 

2. How many turns or parts of turns did gear B make when gear 
A turned around once? Am. 

S. When you turned gear A in the direction of the bonds of s 
clock did gear £ turn in the same or opposite direction? Atu. 

When a gear turns in the same directiiHi as the hands of a clock 
it is said to turn rig^banded. Wben a gear turns in the oppo- 
site diiectitm to the hands of a clock it is said to turn l^t-huided. 



.CHALK MARK 




Fig.1 



When two gears run together the one that is nearest the source of 
power is called the driver and the other gear is called the fcdkrwer. 
In some trains of gears used in lathes we have several drivers and 
several followers. 

Letton ShMt in Shop Ma&ematiei: Oearmn * 

Tlaix a 96- and 48-tooth gear in the rack so that they will run 

together as shown in Fig. 1. Make a chalk mark on the &6-tooth 




gear at the top line of the rack and a similar mark on the 48-tootli 
gear. Turn tiie 48-tooth gear one turn right-handed. 

> For more detailed problems, see Voeationtil MiOkamaliet, by W. H. 
Dooley. 
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J. How many teeth passed tlie top of the rack on the M-tooth 

gear? Atu. 

i. How many turns or parts (rftuma did the M-tooth gear make? 

An$, 

8. In what direction did the 99-tooth gear tumP Am, 

4. What is Ihe tatio of the gearing in this cue? Ana. 

5. What would be the ratio of the gearing if we took out the 
48-tooth gear and put in a 82-tooth gear? Atu. 

9. If we turn the D6-tooth gear 4 times, how many turns will the 
S2-tooth gear ma^? Ana. 

7. How many turns would the M-tooth gear make if we gave 
the 3%-tooth gear 7) turns? Ana. 

Leaaon Sheeta on DriU Probiema on Qearvng 
I. A 168-tooth gear drives a 38-tooth gear. What is the ratio 

of the gearing? Ana, 

S. What would be the ratio of the gearing if the 88-tooth gear 

was the driver? Ana. 

3. If the SS-tooth gear is making 48 r.p.m., how many r.p.m. is 
the 168-tooth gear making? (See Note below.) Ana. 

4. How would we change the gearing to make the 28-tooth gear 
turn in the same direction as the 168-tooth gear? Ana. 

5. Two gears running together have a speed ratio of 7 to 1. If 
the smaller turns 14 times, how many times will the larger 
turn? Ana. 

6. In the last problem how do you know that the answer is 
14 + 7 mstead of 14 X 7? Ana. 

7. A 144-tooth gear mokes one complete turn. How many 
turns will a 34-tooth gear make working with it? Ana. 

8. If in the last problem the 32-tooth gear turned once, how 
many turns will the 144-tooth gear make? Ana. 



Leaaon Shaat in Shop Maih^matica 
Suppose we have two shafts, A and B, as shown in Pig. 1, and 
that we want to connect these shafts by gears so that the shaft A 
will make one revolution while the shaft B makes two. In order to 
do this we must place a gear on shaft A having two times the num- 
ber of teeth aa the gear on shaft B. If we put a gear on A havmg 
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96 teeth, Uie gear on £ will tlieo have 48 teeth, or just one hoH 

as many, and each time the gear on A tuma around once the 

gear on B will turn twice; 

that ia, the 06 teeth on 

gear A will have to turn 

gear B twke in ordex to 

me^ with 96 teeth on fi. 

The relation or ratio of 

the speed of S to the 

speed of ^ IB 2tol. This 

ia called the ratio of the 

Kg. 1 gearing. We caa now 

write theratioA between the 

speeds and the numbei of teeth in the form erf a pnqxution, thus: 

96:48::S:1 
or in words, the number of teeth on gear X is to the number oE 
teeth on gear B as the speed of B ia to the speed of A. 

1. A 48-tooth gear drives a 120-tooth gear. What is the Qttio 

of their speeds? Ant. 

t. Two shafts are connected b; gears, one turns M times a 

minute and the other makes 11 turns a minute. If the smaller 

gear has 32 teeth bow Biany teeth has the larger gear? Aiu. 

Lenon Sheet on Angular MeanremmU 
One of the most difiBcult subjects to teach a practical mechanic 
b the relation of the diord and the angle. This subject may be 
presented in a vary practical way as follows: 

1. Lay off the following angle with a two-foot rule by measuring 
the chord: 



SMA 


Al«I<i9 


Cbwdin 
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dwdi. 


di«» 


iDcbs 


dee» 


iDclM* 
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i 

10 


1^ 
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Ifl 


Wit 


60 


6 




20 


m» 


65 


ew. 


tA £# 


Sff 


B»%3 


70 


m 




so 


m% 


16 


7<Hfl 




3S 


8'%i 


80 


79%a 


^Ab^ 


M 


4%a 


85 


8Hs 


\0j' 


4S 


4>%a 


90 


8U 
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S. L^ oS tlie following aa^ea with a ste^ square: 
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VfUl 


• 


C% Pitch) 






J 
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Zwson SAm^ on Coft 

In coiinection with matlieinatici, it is poisible to teach the mean- 
ing of a great many industrial terms, such as " day rate," " pre- 
mium rate," *'earned rate," "overtime rate," etc llieie terms 
may be aroused by such questions as: 

What is meant by hourly or day rat«P 

What is meant by earned rate? 

When are you paid overtime? 

Do you get premium when working overtimeP 

How does coming in late in the morning affect yout overtime? 

Poes the company pay overtime for work done during the noon 
hour? 

Does overtime increase the coat (A a job? 

Of what advantage is overtime to tbe company? 

What is piece work? 

What is meant by paid on account? 

What do you mean by time and on&-half ? 

What is a time slip? 

What iofonnation should a workman put on his time slip, b^ore 
turning slip in to the time clerk? 

What is done with the time aUp after the workman tunu it in? 
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What is done wtUi the time slip after the pay n>U is made up? 

Is the time slip ever destroyed? 

Is there harm is putting more time oa the time slip than the 
actual hours worked on the job? 

What effect will this have on the cost of the job? 

What are the things that enter into the cost of a job? 

A cost sheet should be given to the pupil, and practice given in 
workmg out costs. The overhead chwge may be consida«d as a 
certain par coit of the labor, as 30 per cent for sheet-metal ttades. 

Rbiatbd Trade I^owledgz of a Scale 

Give each student or apprentice a scale, and ask him to examine 
it v^y carefully. Ihea lead the pupil by asking the following 
simple one-step questicms; 

What markings do yon find on the scale? 

JnUi how many parts is the inch divided on your scale? 

What is tlie amplest division of an inch that you have seen on 
any scale? 

How many of these divinons does it take to make on inch? 

How many quarter inches in one inch? 

Write a quarter of an inch fractionally. 

Write a quarter of an inch, usmg decimals. 

How many quarters m two inches? 

Draw four lines with the scale. 

Divide the first line into inches. 

Divide the second line into one half inches. 

Di^e the third line into one fourth inches. 

Divide the fourth line into one eighth inches. 

Write m decim^ i", i", i", A". A", i". ft". A". *"• 

QDESnONS FOB DISCDSSION 

1. Is tbe study of mathematics indiurtrially fundamentsl to all tiadeaP 

2. ExpMawhy the average teacher id the coUege section in mathematics 
is able to hold iutacst bett«T than the same teachfi in an industrial 

S. Eiplsin why a group of machinists are anxknu to know how to dtanse 
a common fraction to a decimal fraction. 

4. Why will on apprentice machinist, who is aniioiu (ambitious) to be- 
come a foreman, acquire shop mathematics faster than a skilled me- 
dianic, who ia satisfied with his piesent rating? 
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5. A boy enbfa a trkde idiool bom the gmnmar idiod. Be h»M left 
school becauae he cannot Qndent«Dd fractiont. How would you 
underiAke to teach him fntctiooaP 

5. A grammar acbool teacher aaked evoy pupil who tailed in a aimtJe 
example in faction* to do ten additional ones. Would this be a good 
practice m an Industrial school? Why? 

7. Give five practical toatbematical problems in the following trades: 
Macbinist, plumbing, steam em^neaing, dectrical ttsdei, pattern 
making, and sheet metal work. 

6. A boiler-maker determiaet tbe inside rircumfeceiMe of ft boiler hy 
multiplying the inside diameter by S and aUowing one additional ind) 
in every seten iochca In the diBmetw. Why is this method more 
simple than multiplying the djameter by 3^7 

9. An instructor in shop mathonatica asked an apprentice to multiply 
Bl by 10} by 3. The pu^ul in the pattern making shop took very little 
interest in this problem. Could the interest be Uoused by making 
the problem concrete? 

10. When would you tratb the sBde rale to an dectrical apprentice? 

11. How would you teach trigooomMry to a grotq) of mechanics in an 
evening dhus? 

12. n you wete teadiliig a group of motor'niiAded boys, 14 to 16 years of 
age, how would you make your instruction con<7ete? 

i 18. Give the principle* of mathematics involved in teaching how to figure 
gears on a screw cutting lathe. 

U. What prinriple of mathematics is involved in teaching how to obtain 
an offset for taper turning? 

IS. How would you explain the principle of dirink rale to a group of pat- 
tern making apprentices? 

IS. Give the outline of a feison in ti^arhing the prinripde involved in 
locating six equidistant holes on a circle, to a group of ptq>ils in a ma- 
chine shop course in a dny industrial sdiool. 

17. Give (he (Mitline of a lesson for teaching the principle of cutting 
rafter angles by use of a square to a group of house carpenters in an 
evening schod. 

18. Give the outfine of a leoon tot traching tbe slide rale to a group of 
draftsmen in an evening class. 

10. How would you explain the use ot logarithms to a dass tH advanced 
pujuls in a machinist's course in a day industrial school? 

CO. Give a lesson plan showing how to present the use of a formula to a 
group of young electrical apprentices. 

21. Pupils in an all day industrial school are often obliged to keep a time 
card, calculate tbe cost of roaterifJ and labor, and the price that 
should be charged for output. What principles ol mathematics ma^ 
be taught in this way? 
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LIST OP BEFEEENCB MATERIAL FOE FDTUHE READING 



books.) 
'* A Short Aeeomt cff At HiMory qf Mtdltematiet. M. B. Boll. 

(A ccmdn account of the development of matliemBtics.) 
'"PncticaJ Matlietnatics." W. H. Dooley. Maihenatici Teadm, 
June, 191S. 

(A duciudoD of some of the beat methoda uaed in trade cIoMet.) 
'• An ElBmatiarji TreatitB on OrajHu. George A. Gibson. 

(PreaentA the subject in a connected form nmple emnigh in the 
eody Ht«gea tot the tteginnw.) 
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CHAPTER XV 

METHODS OP TEACHING ENGLISH 

EvsBT one has two duties to perform outside of hia work 
— the duties he owes to society: one is to act as head of a 
family, and the other is to perform the duties of citizenship. 
As head of a family he should have a truning that will give 
him the intelligence to be a good provider and to know how 
to enj<^ the companionship of his family and his Mends, and 
also to secure honest enjc^ment out <^ life. 

Every person in this country has more or less to do with 
the government. This is the only comitiy in the world that 
has ^ven to every male citizen <^ ordinaty intelligence the 
i^it to vote and to decide how our government shall be 
conducted. Tha^ore it is important that general intelli- 
gence of the working classes should remain fairly high. In 
order to have this general intelligence, it is necessary to 
continue gen^nl education in English, civics, and social 
sdences until the pupil reaches the threshold of manhood. 
This will conserve what he already knows and wSl increase 
his general knowledge. 

English is the most important academic subject in the 
course of study in the day industrial school. Every one 
must be able to speak and write about the things he is doing, 
and to be able to make his desires and appreciations known. 
The teacher should begin by showing the value of Engli^. 
The necessaiy English includes ordinary letteNwriting, pen- 
manship, spelling of common words, and oral English about 
his work and every-day life. The desirable English — how 
to write — includes reports of work done in the school shops, 
condition of worker and work, the human phase of various 
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occupaticms, enlai^ed vocational vocabulary, that one may 
Nad technical and trade Uteratuie. Cultural English de- 
velops a love of reading, an appreciation of good books, re- 
porting, descriptions, etc. The intellectual and emotional 
side of the student is brought out; also any Uteraiy abihty. 
An effective course in English in an industrial school 
should tend to develop the following: 

1. Ability to express easily and freely oral and written English. 

2. A knowledge of the stracture and form of the language. 

3. A real desire to read. 

i. An appreciation of good literature. 
S. A knowledge of the beat authorB. 

In teachii^ English, b^in vrith reports of the shop-work, 
f oDowed by correspondence, ordering supplies, and then 
specifications of the projects that the pupils are working on. 
Then show the need of being able to write about the condi- 
tion of the workers, fdlowed by a study of good books. 

In order to develop a special fondness for books, we must 
-show the pupU an incentive, that the worid depends on 
books for kno^dedge and happiness. Asugn to the pupils 
readings in books to bring out the good points, after you 
have read selections to them. 

Lesson Sheet on Spelling 
List of Machdji^Shop Words 

MaeAtRM 



Emery wheels Tahre reseating machine 

Emery grinders Screw jacks 

Tool grmders Hydraulic jacks 

Traveling cranes Jib cranes 

Testing plant Blanking dies 

Standard plug and ring gauges Erecting plates and blocks 

Dies and taps machine Jigs 

Surface plates Pneumatic hoists 

Taper reamos Electric grind^a 
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MackkuM 


Maekmet 


Pneumatic drills 


Turret Uthe 






Die-sinker mill 


Double-beaded bolt machine 


Saw Made, grinder 




Milling planer 


Fox monitor Uibe 


Universal milUi^ nutcbine 


Automatic screw machine 


Milling machine 




Plain milling machine 


Monitor Uthe 




Cutting-off machine 


Reamer and cutter grinder 


Screw dotter 


Turbine blade cutting roachme 


Tube cutter 


Saw table 


Pipe threading madime 


Circular saw 


Shaper 


Radial drill press 


Double-headed shaper 


DriU press 


Draw shaper 




Universal key seater 


Multiple drill press 


Surface grinder 


Drilling and boring machine 


Spur gear cutter 


Twist drill grinder 


Gear and worm wheel cutter 


Power punch press 


Bevel-gear cutter 


Planer 




Crank slotter 


Turret rack cuttmg 


Electric band drills 


Band saw 


Torches 


Gorton disc grinders 


Vertical boring mill 


Buffing machine 


Horizontal bcraig mill 


Power hack saw 


Engine Uthe 


Magaetic metal seporattv 


FoxUthe 




GapUithe 


Hydraulic press 


UnivOTsal grinder (lathe type) 


Belt-scraping ma/'liifwi 


Speed Uthe 


Arbor press 


Universal tool grinder 




Handtoota 


MtOeriaU 


Peen hammer 


Emery cloth, etc. 


Chisels 


Tool steel 


Calipers 


Soft steel 


Micrometer 


Wrought iroa 


Gauges 


High speed steel 
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Hand Toob 




Scales 


Cast-iron 


Files 


BroiiEe 


Scrapw 


Babbitt metal 


Le&d hammer 


Lubricating oils 


Drills and reamers 


Belting (leather) 


Sm^ace gauge 


Waste (cotton) 


Surface plat« 





Sciibe 

The desirable English should include practice in the use of 
four or five types ot letters: letters to a parent or other rela- 
tive, letter applying for a positicoi, an order or requisition 
for 8ig>plies, letter to a superior official, letter to a public 
official, letter to a newspaper official, correspondence be- 
tween two departments of the same corporation, etc. The 
pupO should also make a study of the use of short stories, 
and the technical hterature of his trade. 

Teachers should have the pupils acquire the "library 
habit." An effort should be made by the instructor to find 
the list of technical books on each trade. A list may with 
pn^t be placed on a bulletin. Later an interest in general 
reading may be acquired by the pupil. 

A boy is least fitted to choose the books iriiicfa are desir- 
able for him to read. His interests at various ages deddedly 
in£uence his reading. A boy's library should supplement 
his early life. As the Ix^ grows, his interests change from 
those <^ bc^hood to those <rf manhood. That is the reason 
wl^ travel, adventure, invention, bic^raphy, love-stories, 
and outdoor books appeal to the interests and needs <A boys 
at various ages. They should read carefully and slowly so 
as to absorb what they read. Story-telling, with suggestions 
where more can be read, is helpful. Not all magazines are 
interesting to boys. They are interested in magazines <^ 
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outdoor life, invention, handicraft, etc. Practical talks ap- 
peal to working boys. The talk shoukl be informal, provid- 
ing definite information, new incentives for effort, and defi- 
nite character-btiilding. A talk should suggest a subject on 
which the pupil will do further reading. Many of the pupils 
in vocational and apprentice classes are foreigners or of for- 
eign descent, and the work must be adapted to their needa. 

Rules for oral composition. Insist upon correct expres- 
sion at all times. The pupil should ^ve complete sentences 
four or five .times in reciting. IVequent oral composition on 
the work being done should be ^ven by the pupil to the 
class. He should stand in front of the class, in a free and 
easy position, and state what be is doii^. 

Careful enunciation of syllables, particularly the final 
syllable, should be required. 

Do not allow the pupil to use long sentences. Cultivate 
a habit of Using short, concise sentences. 

Do not permit the use c^ slang. Teadi the pupils to be 
accurate in their statements, and tiy to cultivate the use of 
discriminating words used in the trades. 

As far as possible have all written work preceded by oral 
drill. To illustrate: if a pupil is asked to write a letter to his 
brother telling of his work, he should tell the class what he is 
going to write. 

The foDowii^ rules should be required to develop propn 
writing habits: 

1. Writ« on only one side of the sheet of paper. 

2. Have a balanced margin at the top and bottom, and at the 
aides of paper, on which compositions are written. 

3. All sentences should beg^ with a capital letter. 

4. Sentences should end with a period. 

5. Sentences involving a question should end with an interroga- 
tion point (?) 

6. A liberal space should intervene between consecutive lines 
and consecutive words. 
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7. lite use of commas Id series should be used. 

8. The use of long compound and complex sentences should be 



0. Slang should not be used. Shop or technical expres«ons 
should be in quotation marks (" "), and the meaning in 
parentliesea. 

The following detached outline will illustrate the above 
principles: 

Thbzb-Ymab Coubsx dt EiraLmH roR Suitfittzbs' Affbxnticxb 
Fu-ri Year 

Time: Oru motiik — one hour a vxek: Practice in spelling and de- 
scription of the various tools, ^pliances, materiab, and fittings 
used in the tool-room. 

Four moiithe: Short oral and written composition work based on 
the mak ci the apprentices, such as diilling, reaming, chipping, 
and calking on various parts of the ship (deck platforms, compart- 
ments, divisions, etc.). Description of such terms as section, stem, 
pCfft, starboard, forward, aft, and after ends of the ships : buUdieads, 
shell waterline, tanks (oil, and fresh water), drainage, etc.; Rimor 
{date, cage masts, and turrets. This practice wiU develop in the 
pupil the power to express what he is doing in simple and direct 



Four TnonlJu: Review principles of grammar relating to the use 
erf nouns and pronouns so that the apprentice will know when and 
how to use capital letters and sunple punctuation. Composition 
on bulkheads, hatches, doors, etc. 

Tkree montht: Practice m giving explanations and directions. 
Develop the pow» to express in shmt, concise sentences such as 
directions marked on templates. Describe length, breadth, thick- 
ness, scroll, curve forms, etc Composition on trunks, ammunition 
hoist, bits, etc. 

Seoond Year 

One morrfft: Simple description (both oral and written) on drill- 
ing, planing, scarfing machines, on searchlight platfonns and cage 
mast 

Three montha: Review of the section of grammar relating to sub- 
ject and predicate to show the pupil that the predicate agrees with 
the subject. Composition on uptakes, bridges, and ccraning towec. 
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Om month: Letter wriUng and ahop-order slips. Tew^ four 
types <d letters: letter to a parent; letter to a friend; letter to a 
public official; letter to a superior official, etc. Bring out the four 
essential parts of every letter. 

Thret mtmtlu: Practice in writing — description of sliop-work 
with special emphasis on the division of the composition into par- 
agraphs. Engine- and boiler-room foundations, ammunition gttx- 
Kge and boat cranes. 

Om month: Discussion and practice in writing according to the 
following outline: Planning, manufacture, and installation. 

Thru mmiht: Composition on the turrets and bulkheads, batcjiet 
and armored decks. 

Thwd Year 

Six morUht: Considerable practice during this period should be 
devoted at this time to both oral and written descriptions. Effort 
should be made to correct ev^y-day mistakes and develop the 
power to write lengthy descriptions in simple, direct, and concise 
language. Compositions based on method of propulsion, steering, 
procedure in building shell of ship, launching, etc 

FiM numtht: During this period the ^prentice should write re- 
ports and descriptions of what he is doing. Emphasis should be 
laid on accuracy and details in describing the building of a ship — 
designing, planning, manufacturing, and assembling. 

One month: Written and oral composition <m the economical and 
efficient methods of production. 

The process c^ Americanizatioa must follow along the 
lines of interest to the inumgrant. He will (earn English if 
he sees it is to his advantage. Tho^re incentives must be 
offered. He greatest inc^ifJve to the recently arrived im- 
migrant is an advancement in his work, increase in bis earn- 
ings. The academic work must center around his duly 
occupation. 

The En^ish should consist of a series of graded lessons on 
tlie conservation, commands, names of parts of machines, 
tools, etc., that he uses in his work. This is the necessary 
English. As far as possible the work should be carried on 
through the activities of the shop or mill.' 

> See page 177 for course of Btndy for nuU-wocken.' 
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Foreigners usually Kve in communitiea by tiiemselves and 
seldom have occasion to use English. The club, the coffee- 
houses, the stores, abd friends oil use the mother tongue in 
conversation. Ai^ attenq)t to teach English along general 
educational Hnea will fail at this period. 

The desirable English ia the English necessaiy to become 
B citizen. The foreigner should know the value <^ dtJzCn- 
ship. This can be done by developing among the workm^i 
social and industrial justice.' 

IiiLuaTBATiva Lessons ot Jsoustsial Esqusb fob 

NOK-£KOUaH-SpBAKIKa WOBSEBS 

Claat in Cotton-MiU Eimluh 
Entfiitk on the Piokar Machine: Picture or modd qf fluieftiM b^ort 
tJicdam 
Tliis is a picker 

This cov« is cftlled a " beatCT cover." 
The beater turns around rapidly. 
The beatar turns so fast that it cannot be netsa. 
It breaks the cotton into small parts. 
Tile beater also loosens the dirt fFom the cotton. 
The beater cover must nem tw Hfted until dw 

belt stops. 
The man in tbe ^cture did Qiis. 
He lost bis ann. 

GoodRfUn 
■ Do not dean die beater when the machine Is hi 



is running 
has 



is called 

be seen 
breaks 
loosens 
be lifted 
etapa 

did 

lost 



: Clean the beatn once or twice every day. 

: Do Hot pick out die picker diop^igs widi die 

machine in motion. 
: The man stands at the machine, 
: The machine b a picker. 
: The pick^ is running. 
; The man's hand has four fingers and one thumb. 

> See page 179 for courn of study. 
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has : The man has his hand on the hip. 

w31 be drawn : The man's hand will be drawn is. 

be broken : His fingers will be broken. 

run : Do you run a picker? 

must be : If you do you must be careful. 

pot : Never put jam hand <m the lap or rdL 

lose : Ton will k>se your fingers. 

Pktun or modd of a loom b^ore the dam 

am : I am a weaver, 
have learned : I have just learned to weave, 

run : I run six looms, 

shows ; This picture shows a man at a loom. 

is : The warp is in its place, 

are filled : The bobbins are filled with yam. 

holds : The magazine holds the bobbioa. 

feeds : The maga^e feeds bobbins to the shuttles, 

is ; Everything is ready, 

pun : I pull the lever with my hand, 

weaves : The loom weaves doth, 

winds ; The roll winds the cloth as fast as woven. ' 

breaks : A thread breaks and the loom stops, 

is fixed : The thread is fixed, 

start : I start the loom again. 

Most of the factory operations require semi-sldned and 
unskilled workers; each operation requiring on^ a short 
training. The only education that can be provided for un- 
skilled workers is recreational education, and this is often 
provided by the manufacturers, under the head of "welfare 
work." ' 

Information relating to vocational life m^ be tau^t 
under the head of "civics." There is a very intimate con- 
nection between vocati<mal success and good citizenship. 
Eveiy successful atizen should be an efficient producer and 
should render service to the community. Induded in the 
■ See page S3S. 
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course should be material relating to the economic activities 
of the community, the histoiy and opportunities, etc.; and 
all of the positions in the industries. In this way children 
mi^ be taught their industrial obligations and opportuni- 
ties. In fact, ev&y subject in the course of study is suscep- 
tible of an industrial or vocational interpretation. Teachers 
have numbers of opportunities to speak to the children in 
terms <^ industrialism and citizenship. Frequent ezcur- 
aons should be made to industries to obtain first-hand 
information. History should be centered around the 
growth of the industries as successfully as it has covered 
literature, politics, and the careers of successful generals, 
statesmen, etc. 

The content of information to be imparted to the apprert- 
tice or pupil, under tlie head of related trade knowledge, 
must ctmsist of the underlying prindples of En^ish, mathe- 
matics, the sciences, drawing, materials, hand tools, pow^ 
tools, tranamissioD of power, etc. Each different shop pro- 
ject or practice should be analyzed into the hand toob, 
power to<Js, materials, processes, etc., the English, mathe- 
matics, sciences, etc., and the information desired placed 
under each column. 

The arrangement of content of information to be imparted 
to a pupil in a vocational or apprentice school should be dif- 
ferent from that of the regular school. The course in the 
r^ular school was founded on lo^cal development, and a 
certdn type of pupil accepted this development on faith. 
The pupil in the vocational school with his practical mind 
will not accept the arrangement on faith. He must see the 
value of knowledge and must have his interest aroused. 
The strongest interest is the desire to learn a trade; there- 
fore tlie point aS attack for all work, especially the aca- 
demic work, should be around the vocational interest. The 
knowledge may be presented in the following order: 
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1. The knowledge Absolutely necenary. 

8. Show tite value of more knowedge, then present the desirable 

knowledge. 
8. Ilie accfMQpIuhment or culture of the subject. 

QDESnONS FOB DISCUSSION 

1. An inatraetoi in shop English in an bduitrial (chool found tLat the 
pupils lacfced interest in the Atdobiograpky of Benjamin PranHin, 
afta leading the fint twenty psgca. They desire to read trade maga- 
nnes. Ii the instructor jusUfied in dmp^ng the AutobiograjAg tot 
the trade magazine? Why? 
t. Have the average pupils or apprentices in a secondary trade sduxrf 

much interest in genml educadon? Why? 
8. Why is it difficult to hold the attentka c^ a group of apprentices in 

■hop English for any length of time? 
4. A pupil in an industrial continuation school objected to the study of 

grammar from a teitt)ook. Bipbun why. 
B. Why does a practical man appeal to ^ aveiage pvpU in a trade 

school more than the techuicol or academic teacher? 
0, In many cooperative high-school courses pupils are obHged to spend 
the first year on high-school subjects. Is this a good plan? Why? 
T. Investigations show that pupils in cooperative industrial courses li»- 
queutly leave after learning the trade and become salesmen tor dw 
chanical lines. Eiplun this change. 
8. Should technical jountals be accessible to apprentices, trademen, and 
puiHls? Where is a convenient place for these journals to be kept? 
D. Explain some of the ways in which the element of citizenship may be 
taught to apprentices in the shop. 

UST OF REFEHENCB MATERIAL FOR FUTURE READING ' 

* "Teadiing En^ish." M. D. Lewis. Outlook, vol. M, p. 681. 

(A very effective method lA teadiing En^h.) 

* "Oral Composition." E. M. Bolenios. BAaaiion, vol. SI, p. 449. 

(The importance of tnunhig pufuls in oral composition.) 

* "On the Teaching of Written, Composition." L, Cooper. Eiveatvni, 

vol. SO. p. 481. 

* "The Differentiation of High Scbool Course in En^ish." EdiaaHtm, 

vol. 31. p. 689. 

(Need of diSerent courses in English to meet varied needs of 
pupils,) 

* The Teaehing of Hittory and CimcM. Henry E. Bourne. 

(A discuasion of the most effective methods.) 
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CHAPTER XVI 

MANUAL TBAIXING VBBSDS INDUSTSIAL EDUCATION 
Manual training oves its easieace primarily to the feel- 
ing among manufacturera and educators, after the Cent^i- 
nial Exhibition in Philadelphia, Pennsylvania, in 1876 that 
the various exhibits of industrial and trade products showed 
that the workmen of some European countries were superior 
to the American workmen. It was said that this superiority 
•W83 due to the system of tedmical and industrial education 
in v<^e in those countries. As a result of this opinion, 
school systems were asked to adopt a form of tedmical and 
industrial education that would meet this industrial defi- 
ciency among the American workmen. 

The school authorities adopted a form of education called 
"manual training," based upon the schoolmaster's theoiy yf 
industrial education; that is, to train the eye and hand so 
as to develop mflmi'^t dexterity. The operation of wood- 
working was analyzed, and from this analysis a series of ex- 
ercises in planing, marking, sawing, chiseling, etc., on wood, 
was developed. To illustrate: the child was taught to make 
a haJf-dozen different kinds of saw cuts on wood, and then 
to throw the cuts of wood away. In the same w^ joints of 
various kinds were made purely for practice. A similar 
course was ctmstructed in metal-working. As time went on 
the public began to criticize this method of teaching — as 
not being "practical." Then method No. 2 was adopted 
to meet this objection; it consisted of exercises that made 
useful articles. Ihese two methods rested on the belief that 
the mind was composed of faculties and that training (coor- 
dinating) the hand and ^e was general, and that it would 
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give a general handmess (manual dexterity) that would 
appty to all trades end industries. A boy who could use 
his hands to advantage in wood-working would be equally 
successful in other trades, Buch as tailoring. 

After a number of years this theory was proven to be 
false. It was shown that hand training is not general, but 
b valuable only for the specific occupation in which the 
training is related. Method No. S (industrial method) was 
next introduced into the schools, and consisted in making 
simplified and primitive forms (objects) that would repre- 
sent typical industries and trades, such as weaving raffia, 
to represent the textile industries, cobbling, the shoe indus- 
try, etc. 

Method No. 4 (esthetic method) was introduced to cor- 
relate the drawing and the manual work based upon the 
theory that the child is interested in constructing both 
beautiful and useful objects. Here was a method by which 
the child could ezpreaa his ideas in beautiful and useful 
forms. 

The correlation idea in method No. 4 was improved upon 
in method No. 5 (social method), when all forms of manual 
woric were made the center of instruction for other subjects. 
The sixth and present method of manual training is called 
"industrial arts," and consists in illustrating the actual 
industries of to-day. 

The history of manual training represents a very inter- 
esting development in methods of teaching. The first 
method held the interest of the child because he wanted to 
do something with his hands. Method No. 2 held his 
interest better because he Is still interested in making some- 
thing practical. Method No. 3 held his interest because 
his hand-work was more varied than before. Method 
No. 4 was a better method because it correlated the theory 
of drawing with the boy's greatest interest — hand-work. 
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Metliod No. 5 waa ao impTOTement because it increased the 
degree of correlation. Method No. 6 is a still greater im- 
provement because the child is learning, by doing, about the 
industries of to-day that he will enter to-morrow. 

Industrial arts should be introduced into eveiy grade of 
the school system. Before the age of twelve or up to the 
sixth grade the work should consist of a variety of hand- 
work, to give the child a variety of experiences in doing and 
learning many things, and not strive for a high degree of 
skill in any one form of the activities. The early life of the 
child consists of motor rather than reflective activiUea. 
The objects and materials used by the children up to this 
period should be large, as the physical development of the 
child will not allow him to work with small materials or fine 
instruments. ' 

After the age of twelve opportunities should be provided 
for two classes of pupils: those who desire to continue their 
industrial arts (manual training) education, and those who 
desire to obtain a. prevocational education, llie present 
method of teaching manual arts or, better, industrial arts, 
may be improved and made a very important part of the 
general education of the diild, by giving him a training in 
the study of the industries of to-day by making projects of 
present industrial value, and combining with it a discussion 
of the industry or trade showing the value of mathematics, 
drawing, science, etc. The work will have considerable 
educational value, depending much upon the way the sub- 
ject is presented and the amount of interest shown by the 
teachers. For we must remember that mere motor activi- 
ties may assist in mental development during the first few 
years of a child's life, and in the early period of the educa- 
tion of the feeble-minded, no evidence has ever been offered 
or presented showing that motor activities, pure and simple, 
without any other related thinkiDg pF0ces3) have any infiu- 
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ence upon Qte development of the nund. It la possible to 
organize a course of study based upon either practice or 
observalion, or both, of samples of various trades and indus- 
tries; these can be selected, graded, and adapted to public 
school work, so as to stimulate the thinking process of the 
pupil, and in this manner promote both his physical and 
mental devdopment. 

It is dear that this cannot be done with the limited amount 
of time assigned to industrial arts at the preseait time. It 
is proposed that two hours a week be taken from the r^ular 
program, making in all five hours a week to be devoted to 
the subject of industries. This can be done without working 
a hardship to the present program, for it will mean simply a 
readjustment of some of the studies. 

How to arrange such a course <^ study in industrial arts 
so as to have the proper development of motor and intel- 
lectual activities has rtused some difficult pedagogical 
problems. It has been shown above that during the early 
stages of the elementary-school program very little reflec- 
tive work should be provided witli the hand-work. But as 
soon as the child enters the ^xth grade he should begin to 
think about the hand-work and develop the habit of reading 
about the industries. To show that a great deal <^ time is 
wasted in our elem^itary-school program, as far as returns 
are concerned, consider the time devoted to geography, and 
how little knowledge of this subject is retuned by the 
average adult. This is due primarily to the fact that geo- 
graphical knowledge as often presented is a mere abstrac- 
tion that is neither iuteresUng nor clear to the average 
child. 

A course in a study of industries presented in an interest- 
ing manner will arouse the vocational interests iA the child. 
The excursion,, observation, or hand-work may be the basis 
of instruction. The writer suggests four readers, with 
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attractive titles to supply the related industrial infonnation: 

1. The Farmer and His Friend. 

i. Diggert qf the Eartk (Miners). 

8. Makers of Manp Things (Mannfacturen). 

4. Trmelers and Traoding (Commerce). 

Each reader should contain infonnation about the taw 
materials, the manufacture, trades, machines, etc., of an ob* 
ject that is famiUar to the child, and that he uses at school 
or home. 

The greatest educational value of industrial arts is ob- 
tuned when the pupU is taught in the school shops, so that 
he works out his own plan as independently and completely 
as possible. The plan in the shops would be along this hne: 
First, a general discussion of the purpose of the work: a 
study fA the material to be used. Pupils should examine 
and compare various samples and modeb. Second, pupils 
with the aid of the teacher will work out plans. This can 
be done economically by the teacher working with the class 
as a whole. Pupils should be encouraged to look up all 
information on the subject. Third, each pupil diould work 
out bis own plans in writing, with drawings and calculations, 
and submit them to the teacher for approval. Fourth, the 
pupil should be allowed to proceed with the work. 

However important manual training and prevocational 
education are, th^ must not be confused with industrial 
education — which alms to |n<epare a pupil definitely for a 
trade. It is a Fact that industrial arts work or manual 
training was instituted to prepare pupils for the trades and 
industries, but tiie experience of twenty-five years shows us 
that it has failed to do so. What apphes to industrial arts, 
applies equally well to household arts. In making this 
statement I know that there are isolated teachers doing 
splendid work in cabinet-making, printing, etc., under the 
head of manual training, and have sent boys directiy to the 
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trades, and tiiere are some teachers doing mnmiftl trmning 
under the name of industrial work. Nevertheless I Fed that 
tliis distinction applies to the general case. 

The purprae of a course detennlnes to a large degree the 
method of teaching and the kind of information imparted. 
An industrial course is to prepare specifically for a definite 
occupation, and it is necessary to train the pupil in the 
shortest time in skill and knowledge for that trade. The 
tools, equipment, and conditions in an industrial school 
shop must be ^milar to a commercial shop, the instructor 
a skilled mechanic of that trade, and the class must do com- 
mercial work under commeraal conditions as nearly as 
possible. Hie work in an industrial school is largely indi- 
vidual and each member should be allowed to progress at a 
rate which is in accordance with his development Since 
emphasis is on speed and skill, which means concentration 
on the part of the pupil to his work, it allows very little time 
to study procedure. His science, drawing, and mathematics 
are the science, drawing, and mathematics of his trade, so 
that specialization is carried on in all the school work. 
Emphasis is \aid on the ability to do work, and not the talk 
about doing it Classes are small — not over fifteen pupils 
at one time. 

Industrial arts work or manual tnuning, on the otiter 
band, is a part of general education, and as such is governed 
by the existii^ general educational methods. Emphasis is 
laid on the complete comprehension of the scientific side 
of each subject. Larger classes, usually twenty-four, are 
allowed in industrial arts work, and the class usually works 
on the same project or exercise together. 

Prevocational work is usually provided during the years 
from twelve to fourteen, and as the average child has not 
the physical development suflSciently to use his fingers 
for purposes of precision in some trades until he is at least 
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fourteen years of age, and in most cases sixteen, the aver- 
age pupil cannot do vocational work in a prevocationa! 
class. 

Since the great majority of pupils must leave school, for 
economic and other reasons, when they reach the age of 
fourteen years, it is clear that whatever training a pupil 
receives for the work he is to do he must receive in the 
industrial arts, prevocational classes, and short unit indus- 
trial courses. That is the reason why those classes should 
be well developed, so that a course of study will be presented 
that will include every fundamental mode of utilizing the 
mind which the industries employ in the conduct of their 
^airs. "niis will give to the motor-minded boy interest 
and growth — which are necessary to power and self-con- 
fidence in doing the day's work. Hie problems that are 
to be studied should arise in a vital and natural way so that 
the motor-minded boy will see the need of study and memo- 
rizing in his school work.* 

Privocational Coubsb 
The course of study for a prevocational school must be a 
varied one if it b to help boys and girls to find themselves. 
It should consbt of an organized training in practical arts, 
which will include a variety of experiences fundamental to 
the life of the community, lliis includes wood-working, 
metal-working, printing, plumbing and sheet-metal work, 
and electrical construction, as they are all found in aU com- 
muniUes, and possess content that can be easily adapted 
to school in the form of projects. This is diff^«nt from a 
vocational course in wood-working, metal-work, or printing. 
Like the vocational work it will consist of a series <rf jobs, 
projects, or enterprises which in their accomplishment will 
^ve the boy an insight and appreciative understanding of 
t See page IM for course of study. 
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fundamental processes is the more important industries of 
every community.* 

One half of the time in school should be given to related 
woilc in English, social studies, mathematics, science, for an 
intelligent understanding of civic and social responsibilities. 
The projects should be real commercial work, as is usually 
necessary in a school plant, in order to test the interests and 
capacities of the pupils. 

The shop>work in a prevocationol or industrial class 
should be arranged in a series of projects, each involving a 
new principle. A project card (see pp. 190, 191) should be 
used with each project. The card should contain the pupil's 
name, the pupil in charge of the project, senior pupil, and 
the helper's name, junior pupil. A space for the following 
marks should be left at the top of the card, related trade 
knowledge, and effort These marks may be given by the 
teacher when the project or job is completed. The cards 
are kept on file as a matter of record; the date the job is 
started and the time it is finished, that the number of hours 
(total hours) may be calculated; the materials and tools 
ordered from the stock-room should be Usted l^ the pupil 
after he has determined the prop» equipment. The pieces 
should be obtained from the catalogue on file, at the tool- 
room window. The difference between stock and tools 
ordered and those used at the list prices (catalogue) repre- 
sents the charge <rf the job outside of the labor. At ihe bot- 
tom of the card the cost of the job should be calculated 
according to the form of the standard wage. On the rear 
side of the card the drawing or sketch of the completed 
work should be made, and below, a description of the job 
or project. 

Thus it is possible to mark on one card the related shop 

knowledge with complete data. The marks &om the pro- 

*- See page 193 (or oourae of study. 
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ject card may be transferred at the teacher's leisure to a 
pennaneot record card called a "project marking card." 

Prevocational instructors. If the interest and capacity 
of a boy is to be successfully tested, the experiences given 
to him must be as near like the actual shop as possible, 
otherwise it lacks reality. In order to cany out this idea 
successfully, it is absolutely necessary to have instractors 
who possess not only a general acquuntanceship with, and 
knowledge of, the industries presented in the course of 
study, but they should give evidence of ability to m^e an 
intelligent study of the [at)gress in methods and processes 
of work in industry, so that the school may be able to keep 
abreast of the times. This can be accomplished by the 
instructors working in industrial establishments during 
vacation periods. The uninterested teacher may be able 
to hold on in the regular school system, but the success of 
the prevocational work is dependent in such a large degree 
upon the teacher's power to hold and interest the pupils, 
and upon his qualities of adaptability, originality, initiative, 
and keen interest, that only the exceptional teacher should 
be employed. 

The plan of the prevocational tr»ning in New York City 
is as follows: Pupils in the seventh and eighth grade classes 
are allowed to select a prevocational course which includes 
two groups of studies — the academic and the shop-work. 
The first includes the essentials of English, arithmetic, sci- 
ence, history, and geography. The second includes the 
theory and practice of mechanical drawing, free-hand 
drawing, electric wiring, garment design, joinery, sheet- 
metal work, machine-shop practice, printing, plumbii^ 
and sign-painting. 

The time allotment during the week is as follows: 

Total time 85 hours 

Shop time Iff hoiita 
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Academic time 20 hours 

English 5 hours 

Arithmetic 8 hours 

History, geography i hours 

Science 2 houis 

Physical training, hygiene S hours 

Bdated drawing 8 hours 

The academic material is correlated with the shop sub- 
jects and shop instruction. In order to do this effectively 
the academic instructors spend one hour daily in the shops 
consulting the shop teacher and pupils so that he is able to 
talk intelligently in the class work about the shop instruc- 
tion. Pupils receive samples of different kinds of industrial 
work during the two years. The afternoons during the first 
nine weeks are devoted to machme work. Pupils showing 
unusually marked ability in the trade may continue in this 
branch, while those who show that they are not proficient 
change to electric wiring the second term of nine weeks. 
This scheme is continued every nine weeks in wood-working, 
dieet-metal work, conunereial subjects, etc., until the pupil 
has found the trade that he is best adapted to follow. 

The course provides for the presentation of instruction 
from the most elementary exercises to the finished job. The 
correlated work of the academic department has been 
planned with a view to giving it at a period when the work 
will be most timely. It is a significant fact that most cor- 
related work of the printing class, particularly the formal 
English, possesses the double value of being cultural as well 
as technical. 

In like manner the mathematics of printing, Aether it 
be to find the number ot ems in a given piece of work or 
determining the number of pieces that can be cut from a 
full sheet of paper, is of a kind that has a value otiier than 
its apphcation to this trade. Experience has shown that 
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this course, supplemented by a certain amount of individual 
instrucUon, will enable pupib possessing an aptitude to gain 
in one term a range of experience equivalent to that gained 
during two years in the average printing office. 

Specimens show that the pupils have done considerable 
printing for their schools as well as for other schoob in the 
vicinity. However, in no sense are schools in competition 
with the trade. If the schools did not have the printing 
equipment, the work would not have been done at all, 
because there would have been no funds available. 

The following outline illustrates how the shop-work m^ 
be correlated with the academic work: 

Priniing 

Praetiad vort Skop-work Corrdaiiim 

Learning amuiBemeiit of Origio of printdiiK M&thematics 

alphabet in type case Spread of printing Leads to pics 

Making diagrams of type ^intJng in educatian Leads to indi 

cases and commstci in Pointa to lead 

(a) California job csae newspapers and Pconta to pica 

(b) News cases periodicals Points to inclt 
Learning case Knowledge of grammar Picas to inch 
Memory tests in location and spelling essential EngUah 

of alpbatiet in type case Font of type Spelling 

Posture at case Body type Punctuation 

Bolding stick properly Job faces Proof-reading 

Exocisea "in [ndEing iq>" Name of type faces Syllabication 

properly and pladug Origin of names History 

into stick Technical terms First movable type 

Exercises to develop (a) Used in pie3»- Science 

speed and uniformity room IVpe-makiiig 

oiF motion in setting (b) Used in compos- History 

Spacing ing-room First Bible and 

(a) Even spadng Uses of equipment other bocdu 

(b) Determining amonnt (a) Composing-room Science 

of space between (b) Press-room lype-making 
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PraeHeal work 


Skoptoork 


ConAOitm 


(e) Leaded matter 


(b) Praas-ioom 


English 


Jiutifyiivtypemrtkk 


Purniture 


Speliing 




(s}Wood 


Proof-reading 




Cb)MeU 


Punctuation 




SiK <rf tn>e >ad iptc- 


SylkbkstioB 




iogmMoU 


Mathaiutia 
Point gyBtem 
Pointa to em quad 
Points to en quad 
Points to 3 em qiace 
Foints to 4 em apmce 
Ptunta to S em (pace 



Plan foB Psbtocational Educahon 
TwtaHee Covtmm qf Siu^ 
A. Academic work. Approziinatdy half time. 

1. Engliih. Language woric based on reading, much of tlie 
reading to bear on the industries. Composition, dealing 
with the occupational work of the school, business corre- 
spondence, business fonns, spelling, and penmanship. 
Aim to cultivate a love for reading. 

2. Arithmetic. To be of a very practical nature, induding 
fundanLental processes, short methods used in business, 
business and trade arithmetic, with emphasis on unmedi- 
ate appiicatioQ to the industrial work of the school. 

3. Oeogmphjf. Chiefly mdustrial, and closely related to 
history. 

i. Bittory. Closely related to geography, and dealing with 
the industrial and commercial development of the city, 
state, and country. 

A. Cmo and toeial duHei. Ration of the individual to the 
community, state, and country; relation of the worker to 
his work, to his employe, and to bis fellow wotkmen; 
duties and responsibilities, both civic and social, with 
special reference to sanitation, personal hygiene, etc. 
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I, Industrial work. Approximatdy half time. 

1. Wood-working. To consist principally of carpentry, in- 
cluding such other forms of work &a may be called for by 
the projects undertaken. Study of toola; machines and 
structures, such as garages, poultry-houses ; problems in 
framing, truss construction, wd repair work, with empha- 
sis on the latter. 

2. MOal-ioorking. To consist of work in hot and cold bar 
metal and sheet metal. Practical problems in repurs 
and construction which develop in the equipping of the 
school, will supply work for some time. This will include 
such work as the making of brace and angle irons, bolts, 
machine and bolt guards, simple tools, pipe cutting and 
threading, metal parts of electrical and other apparatus. 

In addition to this, the students should take apart and 
ass^nble the old machines, endeavoring to find out how 
they work and why they work. Study carefully the prin- 
ciples of the automatic machine and the method of con- 
veying power through machines to the point of doing the 
work, the intention of thi.g work being to familiarize the 
students with the general principles of machine construc- 
tion. 

9.''.PrirUing and binding. To ctaisist of tie umpler forms, 
mainly the printing of forms, cards, announcements, etc., 
required for the school; this work to be supplemented by 
special waek in Engtisb, proof-reading, design, and color 
harmony. 

4. EUctrieal eonttruetion. To consist of elementary work in 
battery construction, magnetism, induction, small motor 
and dynamo construction, wiring, electrical measurements, 
and testing. Experiments with batteries, induction coils, 
and the wiring of bell, telegraph, telephone, and other 
circuits, will be worked out on specially constructed frames, 

B. Dramng. To be elementary in character, but practical 
and related directly to the projects undertaken by the 
pupils in the various shops. To consist of both free-hand 
sketching and mechanical drawing of the common [tarts 
of machines such as nuts, bolts, screws, etc. 
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Proffram qf Clana 





rtnf««r 


SWDMlfHr 




St(tbml 


8k«»* 


Okc-mI 


a-nimi 


MontbLyi, WedDM- 
dayfc Friday. 
MonuDgK... 

Tuesdays and 
Thuwdajs 

Mornings. . . . 


Shop-woric 
Book-work 

BodC-work 
SlK^worit 


Book-work 

Shop-work 

Shop-work 


Shop-work 
Book-work 

Book-work 
Sh<^work 


Book-work 
Shop-woric 

Shop-work 
Book-work 



While section 1 of the first cUss is receivmg instmction in the 
wood-working shop during the first half-year, section 9 ia in the 
printing shop. Dimng the second half-year the two sections are 
reversed. Similarly, the two sections of the second-year class 
alternate between the metal shop and the electrical shop. In all 
cases one half of each day Is spent in the shop and the oiher half 
in book-work, as already noted. 

A program for manual training usually includes a double period 
or one half the morning or aftenoon. Tlie academic work is not 
usually corrdiated with the shop actiTtties. 

Instructors in manual training are usually graduates in the 
manual training courses of colleges and normal schools. Many 
have received both their professional and shop training in the nor- 
mal and college classrooms and shops. Naturally they bring into 
the school shop the general educational methods and not the com- 
mercial methods of the industrial world, which latter are so neces- 
sary in training a boy to be a mechanic. It is seldom that the man- 
ual training instructor is willing to go into the comm^idal shop 
after he has begun to teach in order to get the commercial shop 
training. This lack in manual training instructors of ctxnmercial 
shop experience is the principal reason why they are not usually 
employed in vocational and prevocational schools. Experience 
shows that it is possible to take an experienced mechanic from the 
industrial world and supplement his esperience with sufficient 
knowledge on principles and methods to make an effective shop 
instructor and that it is not a satisfactory plan to train industrial 
teachers by giving them all their shop experience in a school shop. 
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QUESTIONS FOB DISCUSSION 

1. Tie d^ offldols of a U^e communis recently decided to do aw^ 
witli '"B"ini* baining id tbe school Byitem, on the ground that it was 
cxpeniive and the schoob woe not obliged to teach it Were tbe 
M^oal <Aciala justified? 

t. ExpUio why the manual tnuning in the general btgb school of a tex- 
tile community luually teachea wood-working and metal-working 
and ignoTca the most important industrial activi^ of tbe dty? 

9. Should cobbling be taught in tbe grades? 

4. Industrial ails are often used instead of manual twning to-da^. 
Why? 

ff. A principal of a large elementary «cbool desirea printing taught in 
order to have plen^ erf forms for tbe ofRce. It this good pedagogy? 

6. An instructor in wood-working in a prevocational school baa made 
out a definite course of study, but is unable to follow same, on account 
of tbe demand for flower-pot stands, and other improvements for the 
■diool. Tbe principal of tbe school approves of these demands. 
What are the advantages and diiadvant^ei of such a plan? 

7. In the poorer sections of a large cosmopolitan city a number <^ prevo- 
cational classes were established, while none were formed in the 
wealthia parts of the cdty. It this fair to the citiient? 

5. It it poasible to teach trades in a prevocational achooIP 

S. A principal of a large school find* a number of boys who are about 
to leave school. He places them in a prevocational dais in machine- 
shop woit, and insists that tbe; be taught how to run a lathe in order 
that they may secure a positJon later. Is be justified in doing this? 

10. Bt/v will manual training or industrial arts assist in vocational guid- 
ance? 

11. An instructor in wood-working in a high school makes a few chairs 
for the sdKNtl, and he states he is doing ti^de work and should seiniie 
state aid. Should the class receive state approval? 

18. Explain why boys like to work in wood-winidng. 

13. Should an industrial arts course in a school system include all forms 
of industrial activitJes open to the boy of that community? 

14. Should gills be allowed to take metot-working in a high school? 

15. A teadier of pattem-maldng clunis that a course in pattern-making 
"teaches pupUs to be accurate and earful." Does p^chology justify 
this statement? 

' 16. A community cannot afford to support both an industrial and a pre- 
vocational school. Which one should be omitted? Why? 
17. State tbe educational values of the following: (a) for^ng in the tedi- 
nical course in a high school; (b) mga painting in a prevocntional 
course; (e) plumbing in an evening trade school; (d) hand weaving in 
tlw th^ gnde; (e) refinisbing a piece of furniture in the eighth grade. 
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LIST OF BEFERBNCE liATERIAL FOR FDTUBB READING 

* What oan&e Grade S^oat do for IndiatiatEdueaiionf A. Garlio Speo- 

oet. National Sodet; tot the Promotioa of Indiutml Education. 
Froceedingi, 1908. 

(Need of teo^tuumtioD of giade wwk bo as to contribute to 
indoatrial education.) 
** "Thlce Stages in Industrial Education." Mtaaud Training atul Voea- 
tioaal Education Magamte, January, 1916. 

* * The Place cf InduttrU* tn Elemmlarg Edveaiion. Katlierine Dopp. 

(Shows Uie relationship between induitiies and the wcial develop- 
tuent of the workers.) 

* * Btatd and Eye Training. Waldemaf Goets. 

* The BduMiumal Vakie qf Uanual Traitting. C. M. Woodwaid. 

* "Rdation of M'tinnpl to Indnatrial Education." C. R. Richardi. 

Ifonuaf IVinnvi; and Vocational Uagamne, October, 1907. 
(Distinction between manual and industrial training.) 

* Report OD the Organiaation and Extension of Prevocatioual Training in 

Elementary Schods. W. L. Ettinger. Department of Education, 
New York Gty. 
j (A valuable ocmlxibiitiiUi. Kbtiwdi and couims of stud? are 
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TYPE AND SUGGESTIVE COURSES OF STUDY 

COUB^ IN MECHANICAL ENGINEERING IN COLLEGE 
GRADE INDUSTRIAL SCHOOL 

(To mpplement page 80) 

Thz course in medutnical oigineering ainu, first, to give the 
student a thorough training in such fundsmentab as physics, 
matlienuttics, and applied mechanics; then, by means of lectures, 
laboratory work, and drawing-room work, to make him familiar 
with the various problrans with which a mechanical engineer has 
to deal. He is also given a training m the mechanic arts sufficient 
to make him familiar with tlie use of shop tools, fomidry practice, 
forging and pattern work, such knowledge being essential to the 
successful designer of machinery. 

The work in mechanism includes the study of linkages, cams, 
gear teeth, valve gears of steam engines, and, in the advanced 
coiiraes, given in the third year, the application of mechanisms 
to machine tools and to automatic machinery. The course in 
heat engineering covers thermodynamics, steam engines, boilers, 
gas engines, gas producers, and power station accessories. Courses 
are given in Applied Dynamics, Foundations, Factory Construe- 
tion. Heating and Ventilation, Refrigeration, Industrial Manage- 
ment, and on Physical Metallurgy. The student is given suffi- 
cient work in electrical engineering subjects to enable him to 
handle the ordinary problems which may confront him. A 
thorough couise in Theoretical Hydraulics is followed by Hy- 
draulic Engineering, a course in which both tlie estimation and 
the utilization of hydraulic power are discussed. Instruction in 
drawing extends to the end of the third year, the work finishing 
with the complete deffign and calculation of a boiler. The course 
m maclune dengn, extending through both teims of the senior 
year, and the course in power plant des^, afford the student an 
opportunity of applying many of the facts learned in preceding 
years. In the toutth year the student is offered the cation (rf 



jnGoo^Ic 



SOS APPENDIX 

courses in Eo^e Design, Lcxxonotive Construction. Mill Engi- 
neering, and Steam Turbine Engineering. 

The laborfttor; work in steam, hydraulics, and strength of 
materials is planned to follow the classroom work, and thereby 
assist the student in getting a better grasp of these subjects. 

(The whole question of industrial education for college grade 
has been investigated during the last few years by Professor 
Charles IL Mann, of tbe Carnegie Foundation of Leuning, New 
YorkCHy.) 



COURSE OF STUDY IN MECHANICAL ENGINEERING 
FOB A COLLEGE GBADE INDUSTRIAL SCHOOL 



Firm Term Seetmd Term 

Mstlmnstics Hatbematka 

Hane IVigonnuelir Inorganic Chemistry; Laboratory, 
loorgBDic Chemistry; Laboratory, Lectures and BedtsUoiis 

Lectures and Bedtationa Mechanical Drawing and 
Mechanical Drawing and Deaoiptive Geometry 

Descriptive Geometry Frefr-hand Drawing 

Fiee-hand Drawing Fbreign Language 

Fordgn language Englith 

Rhetoric and English Compoaitian History 

Military Science Military Science 

Pkyaical Training Physical Training 

Second Year 
Firm Term Beoond Tarn 

Mechanism Mechanism and Valve Gears 

Mechanical Bngineerii^ Drawing Mechanical Engineering, Drawing 

Descriptive Geometry Applied Mechanics 

Forging Foundry 

Mathematics Forging 

Physics Mathematics 

Physical Laboratory Physics 

Foreign Language Physical Laboratory 

F.ngli.li Piecisiaa of Measuiementa 
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Firjf Tern 
Heat Engineering 
Applied Mechanics 
Machine Drawing 
Wood-work and Pattern-Makiiig 
Mathematics 
Surveying 
History 

Political Economy 
General Studies 



Second Term 
Heat Engineering 
Applied Mechanics 
Mechanism of Machines 
Mechanical Eugiueering, Drawing 
Boiler Design 
Engineering laboratory 
Electrical Engineering 
Fhysica] Metallurgy 
Vise and Bench Worit 
Business Law 
General Studies 



Fottrtk Year 

Machine Design 

Power Plant Design 

General Engineering, Lectures o 

Aeronautics 
Engineering, Laboratory 
Hydraulic En^neeriog 



FirH Term 
Mad)ine Design 
Applied Mechanics 
Testing Materi&K I^boratoTy 
Dynamics of Machines 
Engineering, Laboratory 
Theoretical Hydraulics 
Electrical En^neeiing 
Electrical Engineering, Laboratory Heatmg and Ventilation 
Factory Construction Industrial Management 

Foundations Machine Tool W(»k 

Machine Tool Work Tbens 

Optiotu 
EfDgine DesigD 
Locomotive Engineering 



Steam Tuit»ue Eo^Deering 



COOPERATIVE KIGINEEEING EDUCATION 
(To supplement page 80) 
Ond of the most successful engineeriiig schools of college grade, 
the University of Cinciimati, has developed a co5perative plan of 
education by which the student alternates between practical wotIc 
and laboratory and classroom work. As the name implies the 
cooperative sdieme rf education consists in cooperation between 
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the imiversity and commercial engineering organizations. The 
students are divided into two sections. While the first section is 
attending the university for two weeks, the second section is 
engaged upon outside wo^. Each student has an alternate, and 
the bi-weddy exchange is continued until the qiecific piece of work 
on which both are engaged is completed. 

The freshmen in the case t^ civil engineers are placed as laborers, 
with railroads or track-work, with construction companies, work- 
mg as carpenters, niachinists, etc. The minimum wage that the 
students receive is fifteen cents per hour, and the usual pay is from 
twenty to thirty cents per hour. This kind of work is continued 
into their second year, tmd frequently throughout their second year, 
in order to give the students a variety of experience. If they make 
good, they are promoted in the third and fourth years to positions 
of timekeepers, material clerks, and subforemen. In the fourth 
and fifth years they are given greater re^Ktnsibility. and are made 
foremen, inspector, and assistant superintendents. Those who 
desire to stay with the railroads are promoted to the engineering 
force. The wages of uppw-class men gradually increase, depend- 
ing, of course, on the ability of the students. Fifteen to twenty 
dollars per week is the present scale. However, a few exception- 
ally able men are receiving more; for example, a third-year man is 
rated at HIS a month as assistant superintendent on a large piece 
of Gonstructioa wof k. 



COLLEGE GRADE EVENING INDUSTRIAL COURSES 

(Ta rapplemrat page S5) 

The following evening courses of college grade are intended to 
bring the systematic study of science within the reach of young 
men who are following industrial pursuits and desire to fit them- 
selves for higher positions, but are unable to attend courses during 
the day. The subjects included in the courses are as follows: 

First-Year Mechanical and Etectrieal Course*. Mathenmtics. 
Physics, and Elouentary Electricity, Elements of Mechanism, and 
Drawing. 

Second-Tear Mechanicat Course. Elements of lliermodynamics, 
the Steam Engine and Boilen, Valve Gears, Applied Mechanics. 
Elementary Hydraulics, Testing Laboratory, St^au and Hydraulki 
Laboratory, Mecha n ism and Machine Deugn. 
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Second-Year Eleelrieat Ctntrae. Elements of Tliermodjiiftinics, 
the Steam Engiae and Boilers, Valve Gears, Steam laboratory. 
Direct Cuirent Machinery, Alternating Curreats, Electric Distri- 
bution, Electrical Testing lAboratory, and Laboratory of Dynamo 
Electric Machinery. 

BuUding Course. First Year. Mathematics, Physics, Elemen- 
tary Electricity, Elements of Mechanism and Drawing, Applied 
Mechanics and Graphic Statics, Steam and Hydraulic Machinery, 
and Heating and Ventilation. Second Year. Materials and 
Testing Materials, Structural Design, Foundations, Electrical 
Machinery, and Electrical laboratory, Electrical Wiring, Steam 
Laboratory, and Building Iaws, Contracts, Sanitation, etc. 

It is the aim to adapt the course to the men for whom the instruc- 
tion is intended, and to include the study of those principles 
with which they are not likely to become tamiliar in practice, and 
which will give them a fundamental training In tliose matt«rs that 
will be of the greatest value to them in the work in whidli they are 
engaged. 

Toe instruction embraces recitations, lectures, drawing-room 
practice, and laboratory exercises; and is given by members of the 
instructing staff ot the day school. Many lectures are fully illus- 
trated by apparatus and experiments. Written tests are given 
from time to time, and problems are assigned for home work at 
nearly every exercise. Textbooks are used in many subjects, but 
in some of the work, where the instruction differs widely from 
available books, printed notes are suppUed to the students at cost. 
Students are expected to purchase such textbooks, notebooks, 
instruments, and other matmial as may be recommended through- 
out the course. 

The scholarship of the students and their ability to continue the 
courses are determined in port by examioatioos, but considerable 
weight is ^ven to the work of the pupil in the term. Thaae 
students who fail to keep well up with the work or to profit suffi- 
ciently by the instruction are informed that they are not qualified 
to pursue the course advantageously. Those who complete satis, 
factorily the required courses of the two years and pass the ezami- 
naticms are given graduate certificates. 

The school year begins the last week of Septemb^' and continues 
into May. There is a recess of one week at Christmas, and mi 
legal hdidays the exercises of the school are suspended. Attend- 
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snce from 7^ to 9.S0 tot three or four evniings a week is required, 
in addititMi to outside study. 

To be admitted to the first-year class the applicant must be at 
least eigbtem years of age and must pass satisfactorily the entrance 
examinations. These examinations may be, in a measure, of a 
competitive nature, aa it is likely that the number of applications 
for admittance will be larger than the capacity of the school. 
Considerable weight will be attached to the applicant's occupatioa 
and practical experience. The courses are open to those only who 
are ambitious and willing to study and who purpose to complete 
the full course of two years. 

A briefer college course in industrial subjects is oSered by the 
School of Science and Technology of Pratt Institute along diS^^nt 
lines, as follows: (To supplement page 30.) 

Firtt. Day Industrial Courses in Mechanics, Electricity, and 
Chemistry, affording a thorough practical and technical txaimng 
for young men who are ambitious to prepare themselves for Leader- 
ship in positions of importance and responsibility in this country's 
expanding industries. 

Second. Day Trade Courses in Machine Work, CtUTwntry and 
Building, and Tanning, for those who wish practical and theo- 
retical instruction in tliese trades. 

Third. Evening Technical Courses for those employed during 
the day in mechanical, electrical, and chemical industries and 
related occupations. 

Fotaih. EveningTradeCoursesforapprraiticesand journeymen. 

Fifth. Courses for the training of mechanic teadters (rf trades 
in industrial schools. 

The courses offered are as follows: 

Day Ijidiulnal Couraei 
Mechanical Industries A two-year a 

Applied Electiid^ A two-year o< 

Applied Chemistry A two-yeu <x 

Applied Leather Chemistiy A one-year a 

Day Trade Cowtes 
Machine Conitnicttoa A one-year « 

Carpentry and Building A on&'year a 

Tamung A one-year a 
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The time of Etudenta in tbe da? coursea u fully occupied with required 
work from 9.10 a.u. to 4.40 P.H. on all week days eicept Saturday, and 
students as n rule find it neceasaiy to spend several hours each eveuiog in 
preparation for the work of tbe following day. 

Efening Technical Coursea 
I^actical Mathematica. first year Strength of Malerials 
Practical Mathematics, second yeftr Technical Chemistry 
Practical Electricity first year Generd Cbemisti; 

Industrial Phyucs second year Machine Design 

Industrial Electricity third year Quantitative Analysis 

first year Direct Current Madiin- Mechanical Drawing and Machine 

ery and Electrical Design Design 

second year Alternating Current first year Mechanical Drawing 
Machinery and Electrical Deagn second year Machine Deugn 
Steam and the Steam Engine third year Mechanism 

Internal Combustioli Engine 

Eeening Trade Counet 
Carpentry and Building Sheet-Metal Work 

Pattern-Making Sheet-Metal Pattern-Drafting 

Humbing Machine Work and Tool-Makuig 

Itoundiy Ptactioe Fo^iug and Heat Treatment 

Trauatm Counefor Mechanic Teachers 

Tnde Teaching Elementary Course 

Trade Teaching Advanced Course 

All evening classes are Eield from 7.S0 to B.30 on Mondays, Wednesdays, 
and IVidays, from September through Marcfa. 

TRAINING FOR THE DISTRIBUTING PHASE OF 
INDUSTRY 

(To supplement page IS) 

The trMning for the productive phase of Industry as described 
in the previous pages is in production and skill. This means that 
the emphasis should be on shop training in commercial work rather 
than theory. 1^6 trtuning for the distributive phase of industry 
should be somewhat different. In the first place, there arc cer- 
tain personal qualifications for a salesman that do not apply 
to the workman. Second, while the salesman knowledge of his 
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product Bhould be thorough, it should be v«t different from that 
of the mechanic. 

Large corporations usually send their young men, who have at 
least an appreciative knowledge of the trades from a school point 
of view, to the factory for a varying period of time. There is no 
standard method of training in use among the different firms. 
Some require ' the shop trtuning before the men enter the sales 
offices; others prescribe a shcHt term of office work before the men 
enter the shops. The latter method seems preferable because the 
apprentice salesman learns the methods of doing business, and at 
the end of bis office practice knows just what he Deeds to learn 
while in the shop. 

Any shop training for salesmen should be mtauive and not too 
long. The following represents a method of truning salesmen 
adopted by one firm: The first few days are spent in becoming 
acquainted with the various officiab and the layout of the plant. 
A study is then made of the machines. One principle common to 
all machine toob should be made plain to the student, the power 
applied to the machine is divided into two main branches, the 
driving of the tool or table, as the case may be, and the feeds. 
The apprentice should see that it consists of a revolving table and 
a stationary tool; the rest of the machine consists of a series of 
levers and covered boxes containing numerous gears, clutches, etc. 
Show that the power is traced from the belt or motor through the 
various speed gears and back gears to the pinion which drives the 
table. It is very desirable for the student to sketch these gear 
trains on a pad; the very act of putting a construction on paper 
helps to fix it in one's mind. In the same manner, the feed gearing 
is traced through from where it leaves the drive gearing to the fin^ 
tocJ movement. It any part of the machine is inaccessible, the 
assembling benches should be visited and the desired part inspected 
in detail. In this way a fairly good understanding of the function 
of each lever and clutch is obtained. Thai each madiine is takea 
in order. 

The next step is to hold an informal consultation with the 
designer of the tool. With his assistance a number of assembly 
drawings of the machine in question should be selected from the 
files; ordinarily about tour or five will be sufficient to show the 
general construction. It is advisable to choose only such drawings 

■ Niles Bement Madune Shop. 
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as win sbow tlie various parts of tiie oiachme aasembled; too many 
detailed drawings are likely to cause confusion. These drawings 
should be gone over carefully with the designer and anytliing not 
thoroughly understood should be discussed. Blue-prints should 
then be made and kept in the salesman's files for reference. It is 
better to examine the machine before the blue-print, for it ia easier 
to see a thing in reality than on paper. 

After the drawings have been studied, it is a good plan for the 
salesman to m^e a brief tour through the shop with the designs. 
By tlus means every point discussed m the cc»iference is brought 
home by actual inspection, and the design ot the machine is firmly 
fixed in mind. The concentrated study of that machine may now 
be con«dered as ended, though, from time to time, inspections will 
be made of various types in diSer^it st^es of erection. Further- 
more, it is an excellent plan for the salesman to have frequent 
iiitAa with the men who operate these madiinea in different parts 
of the plant. Much valuable informalion regarding the ou^ut, 
mode ot opra^tion, and special advantages may be c^tiuned 
from them. This is of service if the salesman's proepect is a "me- 
chanical" man, one who is appeided to from the operator's view- 
point. 

The apprentice salesman should cultivate the acqnaintance of 
the workmen, foremen, and designers, as w^ as other officials. 
l%e ability to get along withi wukmen is a very important quality. 
Salesmen come in contact with them, and tiiey should know how 
to correct a false idea instead ot displaying any superior knowledge. 

After a machine has been studied iu the foregoing manner, it is 
a good plan tor the salesman to accompany die inspector on his 
final tests. Much can be learned from him. He usually has had 
extensive experience and posseasea a veritable storehouse ot anec- 
dote and history oonceming various Tntyhinwi and their develop- 
ment. 

The same plan is followed ^th each machine, dthough aa the 
apprentice salesman becomes jbok eq>erienced he can carry oa the 
study of two or even three madiines simultaneously. Along with 
his practical training the salesman should keep up an extensive 
technical reading in all lines. A knowledge of present conditions 
and the trend of improvement and develt^ment in his field are ot 
great importance. A further aid is the inspection of any out^de 
plants within cwvenient distance. On thrae viats the salesman 
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becomes scqnainted with the ctHtditiona wluch his machines have 
to meet, the methods of manufacture, and the requirements upon 
the maclune-tool builder. He also learns the demands of the 
users oi machine tools. He should trananit this information to 
bis shops, and if he suggests any nuprovem^t of value, it should 
be carried out. Frequently, thou^. a salesman will offer a ma- 
chine with certain attachments which are of little service to the 
user, but are a source of trouble to build. Therefore the sales- 
man should know his machines thoroughly, and also his own 
factory conditions so that he can guide the purchaser in his 
demands- 
One of the largest ccmcems in the iron and steel trade believes 
that high-salaried executive officers may be as much benefited by 
a course of industrial training as the ordinary employee who ia 
tending a machine, or a salesman, and has established a school fca 
training executives. The students in this school are from forty to 
six^ years of age, and the average age is fifty-two. The course 
of instruction includes shop practice, administration, and theory. 
The course of iustmctiim extends over six weeks, during which time 
the students give their entire time to the sdiool work. Their sala- 
ries continue as usual during this tune, and their traveling expenses 
in visiting different works of the company during the course are 
paid. Ilie cost of the school apart from these items is about 
t35,000 per annum. The usual routine is to spend a forenoon ia 
the shop and the afternoon in attending lectures, white the evening 
is devoted to the study of textbooks. The students fu« given 
examinations at stated intervals, and their markings in the esuni- 
natiana are sent to the head office of the company. 

INDUSTRIAL COUBSES OF SECONDABY GRADE IN A 
GENERAL COURSE OF STUDY 

(To suntlemoit page 9t) 

^ 7^ aim of the Industrie Course is to prepare students as fully 
as possible for definite industrial occupations. 

In the course of instruction for boys practical sbop-wwk and 
mecbanictd drawing are emphasized and much time is devoted to 
them. Adequate attention is also given to necessary academic 
subjects, including English, mathematics, and science. In the 
first two years the shop-work is general and fundamental, and io- 
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dudes wood-working, pattern-making, foundry practice, forging, 
machine work, the use and care of tools and machines, qualities 
of materials and their production, and a study of the fundamental 
principles of construction. All the vctk is educative as well as 
practical At the end of the second year, if the pupil exhibits 
special ability in any direction, he may be permitted to specialize 
along this line, in order that he may be the better fitted for the 
industrial career which he desires. In these courses the required 
academic work is closely rdated to the industrial work. The 
courses in the day school will include six hours, divided into seven 
periods. 

Indhbtbui. CoTTBaa roB Botb ' 



Grade 9A (iHt Year) 
Bequired: 
Applied Mathematics . 4 



Mechanical Drawing.. . 6 9 

Grade OB (lit Year) 
Required: 
Apphed 



t Pitiatt FaMt 

Grade lOB (Zd Year) 
Beqoired: 

Applied Mathematics, i i 

^igliih 4 i 

Industrial History 4 4 

Pattern-Making S 

Foundiy Practice S 

Mechanical Drawing.. 8 

Grade llA (3d Year) 



EtemeDtary Service.. . . 4 

Wood-wodc 6 

Machine Shop Practice. 9 
Mechanical Drawing.. . 6 

Grade lOA (id Year) 
Bequired: 
Applied Mathematics . 4 



English 

Medmnical Drawing. . 

Carpentry or 

Cabinet-Making, or. . 
PatlCTD-Making, or. . . 
Foundiy Practice, or. . 
Machine.Sfaop Prac- 



tice, c 
Printing. . 



. 12 



Industrial History 4 

Pattem-M^cing fl 

Foundry Practice 6 

Mechanical Drawing. . . S 



4 Grade 1 IB (3d Year) 
8 Required: 

5 Enghsh 4 

3 Induatrial Histoiy 4 



> Ftom Course of Study, Diddnaon High School, Jersey Qty, NJ. 
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Medwnkal Dnwing.. V 

Cupentrr, M 12 

Cabinrt-BlakiiiA or.. . 12 
Fatteni-Maldiig.or... 19 
Fmmdir Practice, or.. IS 
Uadiiiw-SIiop Pimc- 

Uce.or IS 

Printing, or IS 

Ekctrical ConstnictiiMi 18 



&ade ISA (4tli Y««) 
Beqnired: 

Civiw 4 A 

Shop Matbenutka. . . 4 4 

Geometry" 4 4 

Medunkal Drawing.. • S 

Cupenti7. or SO 10 

Cabinet-Making, or... SO 10 
Pattan-MokiiiK, or. . . SO 10 
Foundry Practice, or.. SO 10 
Machiiw-Shop Prac- 
tice, or. SO ID 

Frintiiig, or SO 10 

* Bcqoind onlr with IBecti 



8 Machine Drafting, or 10 

8 AidiitectuTBl Drafting 18 

8 

a Grade ISB (4th Year) 



Geometiy and Trigo- 

oometiy* 4 4 

Mechanical Drawing-. 8 8 

Carpent^.or SO 10 

Cabinet-UaUng, or. . SO 10 
Pattern-Making, or . . SO 10 
Foundry Practice, or.. SO 10 
Machine-Shop Prac- 
tice, or SO 10 

Printing, or SO 10 



le Drafting, or. IS 
Ardntectunl Drafting 18 



SpICIAI. iNDITBTmAI. CoDBSIB {Ttoo ytttn)* 
Each pniul will be lequired to select Carpentry ot Cabinei-Makioft or 
Pattern-Making and Foundry Practice, ot Madiinfr^top PrtOiae, or 
Printing, aa hii spedaltur. 



Grade BA (Irt Year) 



Grade SB (lit Year) 



Carpentry, or 18 

Cabinet-Making, or 18 

Pattern-Making and Foun- 
dry Practice, or 18 

Machine-Shop Practice, m. . IS 

Printing 18 

Medtanical Drawing 8 

Shop Problems 4 

En^iA 4 



Carpentry, or 1 

Cabinet-Making, or ] 

Pattern-Making and EV>un- 
dry Practice, or 1 



hinting. . 

Mechanical Drawing 6 

ShopPn^)lema 4 

En^Uh - 4 



■ Ftem CouTM of Study, Diddnwn High Schod, Jersey Citj>. N J. 
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Gnde lOA (Sd Ymt) Gtade lOB (Sd Year) 

Required: Required: 

Carpentiy, at 10 CMpealtrj, or. . 



CaluiMl-Makiiig, or 18 

Puttetn-Making and Foun- Futem-Makiag utd Vova- 

d»y Practke, or 18 dry Practice, or 18 

Machine-shop FMctioe, at.. 18 Haduse-Shop Practice, or.. 18 

Printing 18 Printing 18 

Uechamcal Dntwing 6 Mechuiical Dnwing 

Shop Probknu 4 Shop Probleou 4 

pngli.h, iucludiiig Selected Bn^iah, including Sdected 

RcadingSt relating to li^ Reading rdating to In- 

dustrka aod CSvics 4 dutries and Ciinca 4 



coOpeb&tive high-school course 

(To aiqqJoiMDt page SS) 

An ezcdient part-time B^sbem of education of high-school grade 
b seen in the Fitchburg CoBperative Hi^i-School Course, Fitch- 
bui% ia a manufacturing city of about 40,000 inhabitants, with 
various types of industries. These manufacturers have felt the 
need For a long time of technically trained boys of high-school 
training. Cue of the successful manufacturers in the city heard 
Professor Schneider describe his part-time engineering school one 
evening and he was impressed with the simplicity and practi- 
cability of the plan, and judged that such a scheme could be 
adapted to high-school students who wished to leam a trade and 
continue their education at the same time. 

A committee was appointed from the different manufacturers to 
consider the advisability of such a plan in the local high school. 
The committee reported a plan for a combination shop and school 
course, offering the use of their shops for the practical instruction 
of apprentices if the school would provide the necessary academic 
instruction. The school committee agreed to this plan and many 
manuhcturers entered into the agreement. 

The course outlined is of four years' duration, the same as the 
regular high-school course. The first year is spent wholly in the 
school and the nest three years in the shop and school — one week 
in the shop and one week in the school. In order to carry out this 
scheme the manufacturers take boys in pairs so that by alternating 
they have one of the pair always at work, and likewise the school 
is provided with one of the pair. 

n,gN..(jNGoogle 
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The Fitchburg scheme of industrial education was put into 
operation August 1, 1S08, with twenty-two people, eleveii in the 
shop and eleven in the school. The parents agree that the boy will 
stay at this work for three years, and the manufacturer on hia part 
agrees to teach him the various branches of the trade designated 
in the agreement. In order to make this binding the parents must 
file a bond d Ghy doUan. 

Each Saturday morning tiie boy who has been at school that 
week goes to the shop in order to get hold of the job his mate is 
working on, and be ready to take it up Monday morning when the 
shop-boy goes to school for a week. When there is a vacation 
week in school, work is provided in the shop, so that the boy does 
not loaf around the streets. The shop-work consists in instruction 
in the operation of lathes, planes, drilling machines, bench and 
floor work, and other machine work. The school-work is twenty 
weeks a year. Since it is such a short course only such subjects 
are taught as are of practical value to the student in the pursuit 
<rf a Uvelihood. The regular courses of high-school study were 
discarded, precedent ignored, and a new course of study made out. 

One great objection to cottperative part-time work in high school 
is the fact that the vast majority of pupils enter the distributing, 
lather than the productive, branch of trade life. 

One of the best examples of the successful operation ot a part- 
time system of education of intermediate school type is the Beverly 
Industrial School. 

Beverly is a small manufacturing city with one very large mdus- 
try, the manufacture of shoe machinery by the United Shoe 
Machinery Company. The school authorities and this large cor- 
poration have entered into an agreement to furnish industrial 
education to young men between the ages of fourteen and twenty- 
five. Briefly, the plan ot cooperation is the following: 

A separato department is organized in the factory of the United 
Shoe Machinery Company and equipped with all necessary 
machine tools for the accommodation of twenty-five boys at one 
time. Two in^ups of twenty-five alternate between the factory 
and the schoolhouse. Tlie company furnishes all materials and 
keeps the accounts and purchases the product at established prices. 
The company makes up the deficit between the earnings of the 
practice shop as shown by the accounts and the cost of mainte- 
nance of the practice shop including the salary of the instructors 
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vliile in the shop. The hiring of the shop instructor or foreman 
and the management of the shop are in the hands of the School 
Committee on Industrial Education. This committee provides 
in the school instruction in shop mathematics, induding the use 
of micrometers and other instruments of precision, mechanics, 
chemistry of the different kinds of materiab used tn the factory, 
free-hand sketches with dimension blue-print reading, mechani(»] 
drawing, English, civics, industrial economics, business forms and 
practice. The excelteut laboratories and other equipment of the 
high school are available for the use of the industrial school after- 
noons and evenings and a portion of another school is used in the 
forenoons, aa required. In this way excellent buildings and equip- 
ment are used at no additional cost to the city of Beverly and the 
cost of maintenance is reduced to a minimum. No pupil, how- 
ever, is bound by any agreement or indenture to continue to the 
end of any course. The only «)trance requirements for a boy are 
that he shall have attuned the age of fourteen years and shall have 
completed satisfactorily the sixth grade, at least, in the public 
elementary schools or an equivalent. The requirements of a 
pupil remaining in the school are satisfactory conduct and a reason- 
able degree of proficiency in his work. The greater stress is laid 
on the shop-wmk in case of doubt. 



DAY INDUSTEIAL SCHOOL 

(To suppkmeiit page SS) 
Tbb t<^owing trades are usually taught in a day industrial 
school: 

Carpentry Mechanical draftsman 

Ardiitectural draftsman Electrician 
Cabinet-maker Engineer 

Machinist Automobile repuring 

Carpentry. The course providing training for the trade of car- 
pent^ consists of shop practice and science, study of building 
materials, architectural drawing, mathematics, English, and civics. 

Architectural drafttman. This course differs from the carpenter's 
course in having much of the shop-work replaced by work in the 
drafting-room, on building construction. 

Cabin^^maldng. This course differs from the carpent^s course 
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in having mwe time derated to <^ce foniHiiie, etc, than to the 
building trade work. 

Maehinitt. This courae, in addition to English and civics, in- 
cludes machine-shop work, the mathematics undeiiying machine- 
shop work, study of materials, drawing, and some work in steam 
and electricitjr. The shop-work consisU o( practice in the usual 
<q>erations c<Hnmon to machine-shop work. 

Mechanical dn^aman. The mechanical draftaman'a conrse is 
similar to the machinist's course with much leas, shop-work, and 
more practice in the drawing-room on machine-shop work. 

Electrician. This course deals with practical and theoretical 
electricity, and includes electric wiring, building motors, winding 
armatures, testing and repairing circuits, and practical ezpraioice 
m the electric power station, etc. In addition there is special 
mathematics ^>pUed to dectrical work, and English and civics 
is also taught. 

Engineer. This course deals with the theory and practice of 
steam work. It includes in addition English and civics, some 
machine-ahop practice, and mathematics. 

AvtomdbUe repamng. The automobile repairing course usually 
consists of work similar to that of the machinist's course, with 
special shop-work on the automobile and the study of its operation. 

MnXWHIGHTING 
In every manufacturing community there is a donand in the 
factories tor a type of millwright, or "handy man," who is able 
to do rough carpentry and pattem-nuddng, general repair machine 
work, take care of belts and gears, motors and dynamos, do paint- 
ing and glazing, and electric^ wiring of a rough character. This 
work does not demand the skill <A a tool-maker or cabinet-maker, 
and will lytpeal to the boy of ordinary mechanical ability. 

Cauasa at Study (r«o yean) 

fingliBh, historr, dries, etc.; dwp mathematia, sketching and 

blue>print working 20 per cent 

laboratory practice and oberavation of the foHowing Bubjecta: 
Concrete and luBsonry, applied chemirtry and phydca, 
hydraulics and plumbing; general knowledge, rather than 
qwdfic ability is requited in these subjectji 80 per cent 
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Shop practice in the following gabjecbr Bdu^ carpenby and 
pstterti4iiakiiig, general repair macbine work, care of belts 
Bikd gean, caie of moton and dynamos, and electrical -wiring 
of a rough character, painting, glamn^ and plumbing SO per cent 

Method cf ieacHng. The method of te&chmg must be based 
upon the existence of a mtiintettance problem in a factory. Some 
work of tbis kiud can, no doubt, be found in every school, and in 
order to make the work efficient it is probable tbat some outside 
sources of supply can be found. Arrangements should be made 
to let the bqys work on a part-time ba»s in a factory, or have them, 
(xie at a time, spend some time in a factory or mill. In order to 
secure the highest degree of correlation it is desirable that the 
first^year shop-work should be based upon the project method; 
that during the second year, so tar as practicable, the technical 
work be separated from the shop-wnk and handled upon a labo- 
ratory basis. Correlation should be carried out as far as possible. 

Maehvne-tluyp work. Bepair machine work differs from the 
regular production work chiefly in the lack of special machines in 
equipment, and in the fact that the machinists usually go with 
their jobs from machine to machine. In many cases the equip- 
ment is either inadequate or antiquated, and the machinists have 
to ex^cise considerable ingenuity in doing their work with the 
means at their disposal. These conditions should be duplicated 
as nearly as possible in the shop-work of thia course. The course 
should include such w^k as ordinary operations on the sensitive 
and heavy duty drill press, milling, plain and simple index milling, 
including the cutting of plain gears, plain shapcr work and con- 
siderable lathe work, induding work on the cuttmg lathe. 

BtacksmiUnng. Thia work could be adequately carried through 
with one or two small portable forges placed in the machine shop. 
Work of this kind should indude brazing and some hardening and 
tempering. 

Ehctrical vxirk. The electrical work should include a study of 
the gross anatcony of the dynamo and motor. The pupils should 
learn the names and functions of parts, assemble and disassemble 
motors, and should become familiar with method of control, revers- 
ing, starting, etc., low tension work with number 18 wire; the usual 
series of board problems can be worked out with bells, annunda- 
tors, etc. Practice should be given m wiring, exposed wiring of the 
mill ^pe, induding drilling in concrete and masouiy, and some 
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woric with coaduitfl, connectinii up dynamos and motois according 
to the instructioiu furnished with these machines. House-wiring, 
OS distinguished from miU-wiring, should not be attempted to anjr 
eitent. Maintenance work on interior circuits, including mainte- 
nance and simple repairs on dynamos and motors, should also be 
included. Considerable practical work can be found in the school 
hseJf . This can be supplemented by outside work through cottpei- 
atJon of the mills or from tl>e school department 

CarpeiUry work. Carpentry work should be of the character 
required of the mill machinist. The boy should carry the job 
through, both at the bench and, so far as safety permits, at the 
macdilnes. Work should be entirely in the cheaper woods and 
should not c^ for a high degree of accuracy or finish. The follow- 
ing subjects should be covered in the course : butt, lap, and half -lap 
joint (no dovetailing); putting up rough partitions and floors; 
building stagings and scaSoldinga, boxes and trucks. The aim 
is to turn out a comparatively rough, handy carpenter, and not a 
cabinet-maker 1 hence fumtture-making should not be included. 

Steam piping. The object of this work should be to turn out a 
mechanic who can cut the ordinary iron piping and who knows 
how to cut threads so as to make a tight joint, woridng from a 
sketch plan. It should include tile use of Uie hack saw, the cold 
chisel, hand dies for threading, and the operations of making up 
a threaded and union joint with di£Ferent types of valves, elbows, 
tees, etc. This woik cannot very well be done on an exercise basis 
and therefore should be included m tlie shop-work, because the 
only way to test the job is by putting steam into it. 

Patiem-malanii. The mill machinist is often called upon to 
make simple patterns, mainly where a pieceof repair work is needed. 
For example, a gear breaks and a simple pattern is made from the 
broken gear, sent to a. local foundry, and the casting is made in the 
machine shop. Usually the important factor here is time, rather 
than ettr&ae care in the waste of iron. Solid patterns and simple 
core patterns cover all the demands of this course. These patterns 
should be made in tlie cheap wood, without extreme regard to 
accuracy. Instruction should indude the use of the shrink rule 
for iron and brass, and provision should be made for the boy who 
has made the pattern to visit the factory so that he will understand 
the process of making the mold. 

PainHng and gUamg. The aim of this work is merely to turn 
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out a worker wbo can set an <Kilinary pane of glass. Instruction 
would therefore include removing broken glass, cleaning out the 
putty and <^d tacks, putting in the new glass, tacking and putty- 
ing tiie work. 

Concrete and matonry. Concrete:. Mixing, contrcd of [Hopertiea 
of concrete by changing the ingredients, good and bad mixtures 
for different purposes, pouring, setting, forming, dressing, etc., 
maWing paths, concrete forms of different kinds, as opportunity 
offers. Mfuonry: Brick, hollow, tile, etc., laying, binding, arching, 
taking down old brick-work, the laying to line of masonry, mortar, 
the ingredients of mortar, control, conditions affecting settling, 
etc. Tlue work should be largely laboratory in chaiacter, follow- 
ing the lines of the New York Trade School, where work of this 
kind is first set up and then torn down. This should be supple- 
mented by some construction work. 

Enfraue and hoUeri. The aim of this coune is to acqnwnt the 
pupil, in a general way, with the construdion, operation, and 
function of steam units. This should include a general knowl- 
edge of names and functions of parts, and of the slide-valve en- 
gine, the cross-compound engine, functions of accessories, such as 
feed pumps, injectors, gauge-glasses, steam gauges, ash-pits, differ- 
ent types of boilers, etc. Laboratory study along these lines can 
be carried on with a la^e number of materials secured from the 
junk heap and fitted for this purpose through the melting out of 
certain parts, so as to include the insides. In addition, a study of 
the gas engine should be included. 

DroKing. The aim of this course is to ^ve some degree of 
familiarity with reading all sorts of plans — piping plans, electrical 
wiring plans, machine-shop blue-prints, carpentry plans, plumbing 
plans, etc.; (1) exennses in reading simple plans of all the above; 

(2) exercises in sketching layouts, especially where the pupil is 
required to trace out a circuit, electrical, steam, or plumbing, etc.; 

(3) elements of mechanical drawing, simple work m the use of 
instrumoita and projections. 

Trade mathematiet. This course should include elementary 
instruction in rough trade methods of computing material, such as 
lumber, brick, concrete, time, cost, etc., as given in Voeatiomd 
M<dhematie». ' 

Applied teienee. Ap[Jied science may be taught on a labo- 

■ See VocaHonai Itatiiematiot, by W- H. Do(^. 
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ratory bsais, with practical demonstrations. It should iodnde 
a rather genera) knowledge of a number o( the simpler facta of 
physics and chemistry as applied ta trades, such as the e£Fect of 
temperature upon material, expansion, contraction, melting, boil- 
ing, distillation; a. Uttie study of light, based upon the taking ot 
pbotc^iaphs, properties of metals, etc., and a notion of the tenns 
used in hydraulics, su<^ as "head of water," "water flow," etc., 
which should be based upon a study of the local wst«r supply sys- 
tem. Pupils should be taught to explain practical questions, such 
as why concrete sets; how a furnace b built to give good combus- 
tiaa; what makes steam pressure; how it is controlled; what makea 
a dry boiler burst; bow a fusible plug works, why a saw-tooth roof 
is used on a weave shed to get good light; how electric Ughta ai« 
laid out in order to give proper illumination, etc.* 

SECONDAEY DAY mDUSTRIAL SCHOOLS 

^Tati fdlowing are the departments and courses of study !n the 
day work of the HtJyoke Vocational School: 

DSPABTUBNT Or CaBFEHTBT AND BciLDINQ 

Firtt Year 
Shop Prsctkn Tnde En^iab 

TVade Mathematics Trade Drawing 

(About 80 per cmt (»i shop floor) 
Apfdied English Hypene 

Applied Mathematics PhyaicaJ IVaiiung 

(About 20 pa cent clasaraom) 

Second Year 
Shop Practice Trade English 

l^ade Mathematici Trade Drawing 

Trwle Science Shop Managemott 

Tnde Hy^enc 

(From SO to 60 per cent shop-work) 
English Mathematics 

Civics Induatriai History 

Hygiene Physical Training 

(From 40 to 50 per cent classroom) 

> See Apjiied Seienet for Metal-WorleeT» and Wood-Worker*, by W. H. 
Dooley. 



N Google 



APPENDIX 

Third Year 
Shop ^actice Shop Drawing 

Shop Mathematid Shop Manaitemeiit 

(I^vm 60 to 60 per cent shop-work) 
English litenture Mathenmtics 

Qtkenahip Industrial History 

By gieoe Physical IVaining 

(Fkkh 40 to M per cmt classroom) 



Fowih Tear (JtH half) 
Shop Mat 
op-work) 
Drawing 



SlMp Practice Shop Uatbematics 

{80 per cent shop-work) 



Mathematics 
Medianics Physical Truniiig 

(50 per cent dbasnwm) 

Fourth Year {second half) 
The apprentice enters the trade. A record of his watk is kept. Tllii 
Kcord becomes a part of the complete trade record of the boy. 

DeFABTMSNT OT MACHDflD-BHOP PBACTICB 

FirM Year 
Shop Practice 1>ade Mathematka 

Trade English Trade Drawing 

gbcqi Management TYade Hygiene 

(80 per cent shop-work) 
Applied Mathematia Hygiene 

Applied English Physical Tnuning 

(20 per cent dassroom) 

Second Year 
Shop Practice Trade En^ish 

Tnde Mathematics IVade Hypene 

^sde Sdenoe Shop Management 

(SO to 60 pw cent shop-work) 
ApiJied English Industrial History 

Applied Mathematica Citizenship 

ByffBBB Physical Training 

General Mechanical Drawing 

(W to 60 per cent classroom) 
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Third Year 

aiopPnctke IVwkEn^di 

Tnde KkthemaUa Trade Sdence 

Sbcv MviaseiiieDt Trade Hygiene 

(£0 to eo per cent diop-woik) 
BftglJA LHeratun Matbematici 

CitixeiiBhip iDduitrial Hutovy 

Bygiene Phyucal 'nsiiiiiig 

Genoa] Medumica] Drawing 
(40 to SO pa cent daarnxwi) 

Fourth Year (Jint haff) 

Shop Practice Related IVade Snbjecti 

(50 per cnt ibop^work) 



Scieoca Drawing 

Hygiene Fhyiical Training 

(SO per cent daiBoom) 

Fourth Year (teeond ha^ 
Hw ^iprentke cnttn the trade and the icoord ia k^ of hi« mtk. 

DZPABTUXNT OF FATTEBN-MAKnra 

Firti Year 
SbopFractioe Trade En^iah 

Moulding IVade Drawing 

Core-Making Shop Managonent 

Trade Mathonatica 

(60 per cent ahop-work} 
Api^ied Engliah Hygiene 

i^jplied Matbematica Phyncal l^aining 

(20 per cent clavroom) 

Second Year 
Shop Pra<Ttice Trade Bngliih 

Trade Matbematica Trade Hygiene 

Shop Management Matoiali 

(60 to 60 per cent ahop-work) 
Applied Engtisb Industrial Hiatoty 

Applied Mathematica Gtiienahip 

Hy^ene Physical Trwning 

General MedianJcal Drawing 
(40 to SO per cent daanoom) 
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Third Year 
Shop Pntctice TVadeEngluh 

Trade Mathematics Trade Science 

Shop Management Trade Hygiene 

(60 to 00 per cent ahop-wOrk ) 
English MalJiematka 

Citizenship Industrial History 

Hygiene Physical IWning 

General Medianical Drawing 

,(40 to SO pa cent classroom) 

Fourth Year (Jint haif) 
Shop Prutioe Belated Trade SubjecU' 

(SO per cent ihop-work) 
RfiglUh Mathematics 

Sdenoe Drawing 

Hygiene Physical IVuning 

(so per cdt dassroom) 

Fourth Year {tecond kalj) 
lie apjHenUce enter* the trade. A record is kept of his work which 
becomes a part of the completed trade record of the boy. 

PUNTINa 

Firtt Year 
Shop- Work T^ade Eng^ 

(1) Composition T^ade Drawing 

(a) Preaa-Woric Trade Hygiene 

IVade MalJiematica 

(80 per cent shop-work) 
Applied English Civics 

Applied Mathematics Hygiene and Physicdl 'noiniog 

(80 per cent classroom) 

Stcond Year 
Shop Practice IVade En;^ 

Trade Mathematics Trade Hygiene 

Materials of Trade Trade Design 

(so to 00 per cent shop-work) 
Applied En^isfa Applied Mathematics 

Citizenship Industrial History 

Hygieiie Physical Tnuning 

(M to SO per cent d 
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Third Year 
Shop Practice IVwle E^i^idi 

Trade MatliQii&tJn Trade Sdence 

Maloula of Trade Ttad» Hygkne 

(SO to BO per ceat slK^wotk) 
Bnglirii (literature) Mathematici 

Hygitne FhydcBl 'naining 

RnglMh Compowtioii 
(40 to SO pet cent daanMHii) 

Fourth Year [firH ha^ 
Shop Practice Belated Trade Subjects 

(dO per ooit ahop-voric) 
UngTiffh MatHemattci 

FriDting Design Hygieiie 

Fbyncsl Training 
(60 pet axX dawiioom) 

Fourth Year {second half) 
"Bte ifipreutlce altera tbe trade. A record of his work is kepL "ttdM 
neaid becomes s port of the complebe trade record of the boy. 

SHORT UNIT COUHSES 

(To sopplaoent page 56) 

Dnit courses should be very apecific. To illustrate: A course 

in any branch ot cotton manufacture should not be simply cottrai 

manuitactiure, but divided into units as fcJIowa: 

Cardiitg and Spmning Departmeni^ 
Picking and Carding — one yeai, two ereniugB a week. 
Combing — one year, two evenings a wedc 
Drawing and Boving Frames — one year, two evenings a wedc 
Kng Spinning and Twisting — one year, two evenings a week. 
Mule Spinning — one year, two evenings a week. 
Cotton sampling — one term, two evenings a week. 
Advanced Calculations in Carding and Spinning — one year, one evening 

> From Conroe of Study. Bradford Durfee Textile Schod. Fall mvcr. 
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Weming and Warp Preparation Departmentt 
Spooling, Wuping and S)a«hiiig — one term, two evenings a wedc 
"Plain WcATingMiii Fixing — one year, two evenings s week. 
FaiKj Weaving and dxing — one yeax, two erenings a week. 
Weaving and Rxing (K«ndi CIsk) — one year, two evenings a we^. 
Weaving and Ksng (Portuguese Claaa) — one year, two evenings a wedc 
Advanced Calculations in Weaving — one year, one ercning a wedc 

1 Deiignirtg Departmmt 

Elemental; Dedgning and Cloth Conatruction — one year, thiee era- 
ningsa weelc 

Advanced Desgning utd Cloth Cuubnction — one year, Ihiee eveninga 

Jacquaid Designing — one year, tiro evenings a week. 

KnUUng D^xatmaU 
Spedal Kmtting — one y«ar, two evening a week. I 

SinallN unita may be formed as fellows: 

Unit Codbhb on Morons AMD Gxnbbatobs in thb Eucibicak 

TojUik with Datis 
Jan. Sth. Lesson I. 



OrganixatioDof class, Genenl er- 
iJanationof topics;in the coune. 

Jan. imh. Lesson n. 

Magnetism. Pennanent and tieo- 



Jan. 12th. Lesson m. 

Principles of sokuoid. 

Rules of thumb. 
Jan. 17th. Lesson IV. 

Electrical units. 

1. Volt, ampere^ watt, ohm. 

2. Ohm's law. 



JaiLMth. LemnVL 
AllematiDg currait moton. 
1. %i^ phase. 
8. Fo^rphiue. 



Jan. Mlh. Lesson Vn. 
AltonatiDg current moton 
(floniwtMd). 
Jan. 8l5t Lesson Vm. 
. Motor troubles. 

1. Direct currmt. 
(a) Location. 
0>)BemediM. 
Feb. ed. Lesson IX. 
Mabor troubles. 
8. Alternating cnrroiL 

(a) Location. 

(b) Bemedies. 
F^. TtL Lesson X. 

HotM qiplication. 
Feb.ftth. LesstHiXI. 

Motm swlication (poH t uuudj. 
FU>. 14th. Lesson Xn. 

Motor iriring. 
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Gbottp op Unit Coubscb k>b Cabfbntbbb ' 
CotmeL Home framing 

a. Bued or b>Ik>oii frame coiutnictiM) 

b. Framing joista aiDund daaany sUic uid other openings 

Comae II. Boof coutnietioii 
». Figuring lengUi of 

1. Qpf 8. Conunon 

2. TaOt^ ^, 4. J«ck> 

b. Sted squue or gr^ihic metbod 

c. Roofiover bayt 

Cdorae n' Stai^bnilding 

a. How to la; out ator; rod f. Winding ttabt 

b. Fitch board g. Open and doaed at 
c Proportioning tmdi and rilcn h. Newelled stairs 

d. Bough stur itringer i. Hand-raiJing 

e. Flatfonn itain ]. Spandral 

Course IV. In^de finish 

a. Door and window cOQstnKtkm 

b. WainscotUng 
^ c. Hanging doon 

Gboup of Vsn Cotmsaa in Db&winq fob Casfbntbbb ' 
Couise I. Blue-print rssding 

a. Detail i>if» ^j*ing b. Billing of matcnal 
Course 11. Makiiig full-sh« detail lajwut for mill work 

NoiB. — "niis work' win be confined to inride finisL 
TIm following points wiU be covcaed: 
~ a. Beamed ceilmga c. CIuDa dosets 

b. Mantels d. Stair work 

Course in. Drawing and tracing for carpenters ' 

Nom. — This course is intended to teach carpenUm bow to make draw- 
ings for thdr own use in the trade. It will cover the tollowing points; 
, a. Small structures b. AlterationB 

1. Garages 1. Additbns 

S. Stordiouses, eta 9. Stoce and office «(^ 
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SaOBT UKIT CoCBSES in FiNB CABINSr-MAKINa 

1. Dnftiug. How to make woftdng dniriuga. Uae of scftle dntrin^. 

Geometry applied to wood-woA. 
i. Lkying out rods. Th«r object. Prepar&tion of cutting lists. 
S. Houldingi uid their application. 

4. Mitniug and halving of an^es. Mittaing of cuired and straight 
moulding. Frinciplefl to be observed aioimd miusiial an^e*. 

5. Veneering. Prepantioa of grounds. Veneering with cauls; hammer 
method. IVeatinent of vetieen. Veneering ah^>ed mrfBces. To 
apply tortoise shell tteatment of celluloid and metal inlay. Making 
of tmcy banding lines in circular work. 

0. General construction of fine cabinet noik, including: sideboards, 
diniug-tables, gate-leg tables, center tables, sectional bookcases, 
bureaus, roUtop desks, writing-tables, china cabinets, comer cabinets, 
card-tables, bedsteads. 

7. Sbowcaaes. Air-ti^ construction. 

8. Orders of architecture. Dimennoiis of the classic orders ot architec- 
ture applied to cabinet-woA. 

S. Paneling. Construction and fixing of paneling. 
10. Styles. Characteristics of En^ish and French styles. Suitable 
d«iaib for each period. 

Unit Coobsis nr Machinb-Sbop Pbacticb 
Course I. Making fits 

a. Straight-bore fit c. Tight and running Bt 

b. Strai^t-tum fit d. Shrink and force fit 

Course U. Screw-cutting 

a. V-thiead d. Grinding tools 

b. Square thread e. Setting tools 

c. AcQie thread f. Chaoge gears and manipulation of machine 
Course m. Lathe-work 

a. Lathe-work on tool-making 

b. Making of taps, reamers, and cutters 

c. Use (rf the tapa, backing oS and relieving attachmeat 
Comae IV. BGlling Madune 

a. ^ir^ woric on cuttos b. Bevel gearing 

Course V. General milling madune work 

a. Taps c. Cutters 

b. Beamers d. Use of dividing head 
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ComeVL Unrnnd grindiag 

& HvidHngof *^n**T*fr c- KrtomaJ grindiitg 

b. Intoiwl gnndiiv d. Surface grinding 

Coone Vn. Shop ■rithmetie lot ""y*i"i«tT 

a. Pull^ ipeed and niea (. Cutting apeed* of planer 

b. Geai ipeeda g. Change geui for wctew Ih 

c. Simple gear train* cutting 

d. CompouDd gearing h. Taper turning 



CouneVnL B(u»firint readtng In mw^uniitt 

a. Siop aketdiiiig c ConventiMial ibop method! 

b. Aaalyui of aMonblf drawing 

TRADE EXTENSION COUBSE IN EI^CTBICITY 

Divided into units — 
Each unit is conducted twice a weA tor eight weeks. 
1. Electricity and magnetiam, 
t. Batteries. 
8 Blue-print reading and drawing tar ^ 

4. Electrical circuits. 

5. Direct current generators. 

6. Direct current motors, 

7. Inside wiring tor light and power. 

8. Metets and meter testing. 

9. Power plant operation. 

10. Alternating current generattws. 

11. Transformeia. 

12. Alternating current motors. 
Four courses can be carried on at one time. 

TRADE EXTENSION COUBSES 
Cmr CouBSBS in Textile Desigh 
(EtAjake Vocatioiul School) 
Course I. Stod 
a. Cotton b. Silk c. Wool 
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Course n. Weave fonoAtiou 
a. Use of demgn b. Conitructioi) of e. Foundatjon weaves 

papa weaves 

Coiitve m. Twill weaves 

a. B^ular twill weaves b. Effect of color on pl^ and twiU weaves 
Coime IV. Calculatioiu tot yarn 

a. Cotton b. Spun nlk c. Wool and wonted 

Comae V. Fancy twill weaves — Boluction and drafting of weaves 

a. Beducdng weaves b. Drawing in drafts c. Harness chain draft* 
Coune VI. Fabric analysis 

a. Clotb calculations 

Warp preparation and weaving will be taken up witli work in textile design 
sa a means of demonstrating and developing instruction in weave forma- 
tioli. 

LooTii-fixittg 

I. Setting-iqi of looms 

i. Leveling of looms 

S. liming of loom parts 

4. Setting-up of pl^ and fancy wesvei 

JI. Remedying d^ects in weaving 

A. Instiuctions on automatic loonu 

7. Loont-fizing in general 

Unit Cottbsis in Phintinq 
(Holyoke Vocational School) 
Compotilion 
Courae I. Book oompodtion 

1. Justification 

2. Division of words 
8. Prool-readei's marks . in one measure 

4. Paragra[Jis and b<Iention b. With mles and box beads 

Courae n. Spedal composition 

A. Newspaper advertising 

B. Book and job advertising 

Businexa cards, tickets, programs, booklets, title-pages, letter- 
beads, billheads, statements, etc. 
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CoutmIIL Imponticm 

ft. ForjobpceM 

b. For cylinder prcM 
Mirgiiu, K^stcr 
^ ti TH ^ and mftT^inf folds 



one IV. 

u Hie individual job 
Casting up copy 
Cost of compodtion 
Cost of preH-irock 
Coit of binding 
CiMt of ihipping 
Cortof itodt 
Ftoet 
Cotta ID detail 



Paps' and cardboanl ii 

Wdglit 
AdtqtUtdtity 
Tnde CwtomB 



b. Compontion and prew-work 
Labor 
Productive and noD^noductiTe time 



S. Putting on overiay 
4. Putting on underlay 



S. How to place a cut overlap 



Comae I. Proa-feeding 
I. Handling p^>er 
%. Dtjing printed ibeeta 

Conrae II. ElenKstary 
1. Patching up 
8. Marlting out 

Course m. Advanced pttu-mA 

1. Haldng plates ^T&-higli 

2. Catting ovolaya 

Coune IV. tVating-inka 

1. Mixing colors 

2. What inki are best suited to different rtoda 

S. When and how to use vamiiheB, dryers, and reducen 

Course V. Emboaung 
1 . How to make ready 
a, Wax method 

Stbam EiranmsBiNa CocBaES 
(Holyoke Vocational School) 
Course I. Boilers and Acceaaories 
1. Tubes Dry si 
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2. Ckwng in Hue ' 


Damper ■ 


Gratea t 


Itegulatois 


BridgowBlLi 








Back ooDDectiou 


Thickness of fires 


Fire brides and tb^ um 


Steam gauges 


9. Fumace moutha 


7. Steam baps and their uses 


Blow-off pipes 


How to lake caie of than 


NoMles 




Httnd-holei 


S. Beducing valva 


Man-holea 


Foaming in boilers 


Biacea 


Sediment and iU effect 


«. Cli«i-™]v« 




Peed-pipM , 


of same 


Pndbleidug.1 




Scale and its tweets 


WaU* oolunm ' 






10. Upright boilers 


8. Bassiiig Bud bliaUn 


Water tubes 


Injectors 


Construction of different typoi 


liupiiaton 




Co™ II. 




1. Heating syrtem , 


/5. Fitting in boilers, its anse and 


a. Direct 


how to remedy 


b. Indirect 


To lay up for summer 


c. Combined syrtem. 




S. Feed watei heaters 


Priming in boilers — How to pre- 


a. Open heaters 


TOlt '. 


b. Cloeedh«,tas 


7. Eetmn pumpa , 




Beceivers 


8. Stodt. the proper size for dif- 


a Draft 


ferent capadt; 


a. Natural 


A. Circulation of steam 


b. Forced 


a. Betum traps 


c. Inductjon 


b. Air-valvn, 


». Hot-water syrtem 


Double and single pipe system 


Course m. 




1, Steam engines 


«. Gi«en engine 


a. Slide valve 


a. Construction <of 


b. CwurtiuctiOT of 


b. Setting valves 




S. Putnam engine 


i. Setting y/aht, 


a. Construction id 


— ----- 


b. Setting valves 



ji-vGooglc 



SK APPENDIX 

4. KbAbnTg en^ae b. Centrifupj gomnan 

a. CowtnictiMi of c. LxTtitt 

b. Valve aetting . d. Dead whed 

6. Cot^Matoffoe S. Turinnes 

B. Coiutructiaii of >. Vertical 

b. Setting vah«i b. HoiizontB] 

e. Eofpne inibHU c. Mixed preinin 

%. CmrtmctioD of different d. Eztntctioii 

tTpei e. Ih^hUm and i 

7. Diffoent t^pei of comxctiiig tfpea 

rodeidi . 10. Indicaton 

a. Engine eoremiKa a. Construction of 

a. Ibrottle goreraon b. How to ate 



1. Hatbematica as qipliea to iteam enpneeriiig 

Beading and computing hona-pows of indicator diagram 
i. Computing evaporation of water from indieatm diagrain 
S. Ratio and expaniian of iteam in cylinder 

4. Kguring rise ot safetf-valvea fin different preasiires and gi&te 

5. Efficient of different kinds of bdler jointii 

6. Factors ^ ev^Kwation 

T. %>eed <rf tst^oe goreniDrs 

8. Bunting and safe norking preasme ot txnlers 

9. Range of cutoS of diffcKat t^pei of CD^nei ; 
10. Tlie use ol slide rule in steani oigiite practice 



UsR CouBsn f>OB Snuii EiranniiBa Ann Fibiubk 
(Holyoke Vocational Sdwd) 
CddtkI. Boilen 

a. Constmetion of different Qrpea 

b. Rguiing eflkiency of joints ' 
! c. Bracing and staying 

d. Ascertaining bursting and safe woridng ptMSore ^ 

Comae U. Boiler accenoriei 
s. Feed pompa d. Boikr compoundi 

b. Feed pifung e. Scale and its effects 

c. Feed water beaten ^ 
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s. ConBlTuctioD and woridng at ; 
B. FUin ilide-valve engine 
«. Coiurtraction and waddng of : c Gorenung 

b. Valve setting d. Indicating 

Coarse IV. Corlias and Butojnatic enfpnea 

i[ a. ConitnicUon and workiiig of c. Indicating and computing 

different types d. Hwafrfiower 

' b. Valve Betting — govtraing 

Course V 

A. Steam [»iung 

a. HowkicAted 

b. Figuring aie for certain work 

B. Ste&m bapa 
a. Wboe located b. ConatnictitHi of 

EVENING BECBEATIONAL WORK FOR BOYSi 

(Ttt (opplemeat page Si) 
Becreation and phyiical education 
a. Personal hygiene 



i. VolI^4>an 6. Ba*tet>baII 

£. Tag 5. Hand-ball 7. Dramatic gamea, 

S. PBa»-bBll 
c. l^ble games 

1. Checten t. ClNS8,etc 

MANUAL TRAINING 

(New York State Department o( EdtieatiMi) 
(To nq^ement page 181) 

SXVBMTH YeAB 

Svggeatae outliiufor benek work in wood 
Projedt 

1. Nedrtie rack 4. Towel roller 

2. T square JI. Broom bolder 

3. Drawing board 6. Batradc 
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8.^106 bos 




U. Negative n<± 


S. Lomn 




16. Printing fnme 


ID. SUtiMMiy hoMa 


17. Jatdiniin: ahutd 


]1. Wart^iuket 




18. TaboKt 


12. Flower bos 






IS. Bookibdva 


Woods 


20. Sled 


Pbe 




ilUhoe^ 


Oak 




Whitewood 


Arfi 




Butternut 


Cbertont 




Beech 


Gmnwood 




Sycamore 




Operationt 






objccU; 






1. MeMtning 




11. Gluing 


S. Ijmng 




12. Nailing 


S-PlHlillg 




18. Screrwing 






14. Varaidiing \ 


5.G.gbm 




IS. SbeDadking 


e. Sawing 




16. Scrqiing 


7. Cbiading 




17. Sandpapering 


ft Boring 




la Staiung 


g. Gouging 




19. Sharpening todi 


10.CluuDfetplai>ia« 


20. Grinding 




EsoBtaYsiR , 




PrcjecU 


:i. SerTingtny 


11 


Telephone stand 




13 


xetephone ccuur ot nool 


8. Taboret 


13 






14 


I«wnKttee '' 


8. aotbesradc 


Ifl 


Woriibench 


Q. Picture fnme 


10 


Wheelbarrow 


7. Chair 


17 


HaJl«eat 


8. Desk 


18 




S. Bookcitae 


19 


Skis 


10. Table , 


SO 


Various articles used in ■ 
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Abo voA wbidb involves repairing and "flzlnK" about the borne: 
I. Setting glass 6. Making window scieena 

i. Mending furniture jomta 7. Making piasia gate 

9. Mending choir backs and scata 9. Making keys from btaoka 
4. B^iairing pans, etc. 9. Making cbicken coop 

Jl. Wiring electric bells 10. Making brooder 

11. Making incubatiw 





Woods 


nne 


Mahogany 


Oak 


White wood (poiJar) 


Ash 


Beech 






Chestnut 


Blade walDDt 



Ojmvlioni 
Ftaceases will be umilu to tboae of the •ercnlh gnule whb the foDowliig 
BdditicHiBl: 

1. HabbetiDg T. Ghai aetting 

S. Clamping B. Wiriag 

8. Doweling 9. Painting 

4. Beveling 10. Polishing 

5. Jointing 11. CauinA 

6. SoMering 

HOW TO START TRAINING IN A FACTORY 

(A« developed in the Curtisa Aeroplane Company, Buffalo, New Yo^ bnt 

appIicatJe to any indiutiy, by Fruik L. Gljmn) 
EttaUUhmeyU 

Survey of plant by 
" Confertttce 

Generel manager 
I^ant manager 
Assistant plant manager 
Breakdown from pay-roll showing rdative imporlaoce of departmenti 



Director of training 
Beports to 
General manager m to policies 
Plant managei and asnstant as to opettttioD' 
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1. Separate floor Mfmce in factoiy •bout 60 X 800 feet. 

For tbe locatioD of such acdvitica a* could wcQ be bron^t together 

BB a separate tnuniug unit. 
S. Sepnnte floor ^wfc in deputmenti, the tnUiuDg for which bad Itest 

be kept in department. 
3. "Taking" of machine or other ahop units for training identification 

«iien it i* neceMwy to diitribute acbool throughout dqiartment and 

have instructiw drcuhtte. 
NaU: This kttcr method lequina evm a moie d^nite control by 

the training director than tbe other two, as the training identification 

is likely to be lost and impOTtance become ingignificant. llui method 

is least Mtisfactofjr and should be leaotted to only in ezceptioDaJ 



E^pmeHi 

Tie equipment was transferred ftom the regular [voduction dqnrtments 
to the training department. 

Note: At first there is likely to be objection to this on the part <A mpcr- 
intendeuts and faremea. but it can readily be seen that macfabes and appli- 
ances mtd ie/umuM by them untfiMV under the usual method of tvealdog 

No difficulty, howcrrer, of this sort was experienced, m those in the 
Curtin Company fostered and helped the estaUiahment of the worit in 
every way. 

Departmtni* tf Iratntiif 

NoU: lliese fluctuated from wedt to wed according to the needs of the 
production manager based on development or changes in production. 

Eadi month, however, the emptoymeut office himisbed the training 
department with an estimate of Uk b^ which would probably be required 
for the two ensuing mouths. 

Thu formed a ban* for Ihe trotnm^ departmani to work <m,a*loike iumtW* 
and kind qf training to be emjAatiMtd dtirittg thai period, and retohed itedf 
into the emptogTnent qffiei giving the training deparltneni an order for hdp, 
and the employment manager was only too pleased to cottpezate in every 
way. 
Tlie departments which have been opeistiye thus far are: 
1. Machine yioA Drilling 

Screw madiine Siui^qiindle 

Milling DonUeqMndle 

Hand feed Shapa 

Power feed Puu<:fa press 
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».FiIirg 


Copper 


Hand 


linen 


Machine 


8. Acetylene and other gu 


9. Drill grinding 


Welding 


4. Tool crib 


Bni^g 


5. CaUe work 




Wrapping 


S. Wood-working 


Spiidng 


Strut woA 


Dipping 


Beam work 




Fknelwi^ 


«. Sheet meul 


Wing float 


Riveting 


10. Doping 


Soldering 


11. Final wing MaemUy 


7. Propeller woA 


12. Sewing 


Shaping 


Panel covering 


Tipping 


Power madiine 


BTa» 





Departmenial relaiion* 



Kept the training deportment Glled to its c^ucity, drew the tiuned 
people from the training department, plaoed tbem on productioD in 
the factory for which they woe trained, and maintained clo«e daily 
txmtact with the training dqMutDKnt through eidiange of dail; 

T for the employment office to beep th« framing depart- 



g. Tintt-ietpint 

The record of attendance, punctuality, and time of all petBona in 
training wsi reported daily to plant manager and training director by 
the regular time derk. 
8. Aeeountittff 

Rendered to the training director a weekly report as to coat of aii- 
TBge, CKpense, wages of komers, instruction, supervision and admin- 
iatration. 

NaU: AsampIcHheet of weekly report may be found herewith, page 
242. 
4. Managemeni 

The training director rendofd a dail; and weekly report to the 
TOftnft g""^T* t summarizing operation of tndning departmeitt, embody- 
ing number received, rejected, promoted, returned, and entire ops- 
ating cost of deportment. 
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dnetioB floor. Exp«rin>enta were nude wHh penoin Iiaving had 
teadier'a trwning and eipcricim in tiHtrliing sctivitJea doselj' related 
to the Curtin w<»lc. T^Ky were auployed by the training depart- 
knent and first put on production until they were thoroughly familift r 
with the woric when they wete taken over for actual inatruction. 

It wa< found that their mue of pfoductioii was low and that they 
^jproached training largely from an academic point of view — that 
titej tau^t moTC of the cmutrurtkm of fiber than of parts, and ap- 
proadied the probjon as "geUinf Irautinf and edueatiim out ofprodue- 
tian," ntber than getting "production md <^ traiamg." 

It ii atrongly recommended that the most practkal type of peraon 
be va^Oj^ with factory operienoe ai a background — proriding, 
flf coanBh that be or abe is amenable to luggeation, has the prr^m 
point of view, penonalitr and abili^ to not only "do the job" bat 
alao "le imjiarl lb infimnation" and eliminate all mystery. 

We found no difficulty in GmUng an abuiidattee of AvAIji quat^iti 
hulnidort employed in the Tarioui shopa on an hooriy baaia. lluy 
were the exceptional persona and occasionally we were nustaken in 
judgment. For instance, we found that a graduate of a forecooat 
technical college, who was an eioellent producer, lacked teaching 
ability, apparently endeavoring to do the work of ten people instead 
of having the ten pcnona do it under instruction. likewise, another 
operative was employed as instructor upon the high recommendation 
of a foreman who wanted to get rid of him and disliked to take him 
back even as a woAman. 

These were exceptional cases and wen quiddy remedied by th« 
■election of other opoatives who more than made good. 

The difficulty lies not with instructors but with obtaining directon 
ttst ori^nal layout of plan and organization which can be done in 
from one to three days, with the later general direetion left to the pro- 
duction manager of the factory and the operation tS the training de- 
partment to the instructors selected from the r^ular tactoej fence. 
S. Thekamtr 

He learner is taken in from the employment office^ taught the 
activity for whidi he is beat fitted, and promoted to the productitMi 
fiooE by the employment office. 

It is highly advisable to rela persons of AniMM fhj/tigtm or heabk 
to the First Aid departtaent for physical examination to be sure that 
the person is phyncaOy adapted to the work for which he would like 
to be trained. 
S. Length of day 

The length of day is the same as that at the factory itself. 
4. TooU and equipment 

The tools and equipment are identical with those used in the factmy 
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S. Mt&odt t^ eotutnidiaa 

The methoda of cxnutrnctton and cqientioii are the aanie m in tlta 
factor; produetioii. 
. 6. Product 

Instruction ii obtained from the r^nlsi production irf tbe factory 
for which the cqierative ia hang trained. There ahould be no pTeEm- 
tnary "initiatioD" oi "Bymbolic" woric althou^ aalvaee paita nuqr 
be uaed to advantage ah a mNBnni io sdmiw muM for the inatiuo- 
tioQ which ii inboductor; to the truuioj room Bi b Bcetjkne wekling. 



Hiere i« a diSeroioe between the beginning or "learning peciod" 
wage rate, b trainmg dqtartment; and the "production " wage rate 
after promotion. 

So bng aa the kamer knows that the wage rate will be inacawd 
automatically upon promotion, and tliat promotion dependa jipaa 
"ooming up to production," then juit so ronch will the learning paiod 
tetftortoiad and tbe "production ^t"«cquiied. Thia eliminate all 
need of diacipline. 

Hae again ia the importance of tbe instructor's "produoHon turn" 
intensified 

Etety vulruetor Aould dto bt a pactuaeib. 



Thia caused many adjustmcnta and is of supreme aJgnificA 
those wlio contemplate the induction of women intu n. 
nese relations may be lummed up as foUowi: 
I. Pergonal fupffrnnon 

This leqiured a woman tupenuor with a factory and produdian 
point of Tiew. 
8. CloOuof 

Uniform: It was found that a "two-jnece" ^rment with complete 
wuit was moat satirfacbvy. It can be made in any factory so that 
tronsers button to wust. Trousers should be full and have smaD das> 
' tlcbandatofitattop of shoesorankle, thereby secuiingagood "hang" 
inatead of turning them up and having them ilopping down continu- 
ally. Tbe waist should have close-fitting neck, which can be turned 
onder and left open or buttoned, and half slecTes. ^>edal sleeves 
should be provided for welders, braxos, and othen engaged in similar 
operations involving baxard, which may button on short sleeves. By 
having a two-piece suit it ia unnecenary for a woman to furnish her 
■hirt-woist. Immediately this involves ms luggettion which lAouU bt 
diminaUd. The two^iece suit also enables tbe uniform department 
to fit eadt tudf (^ the tuU to the girlii^eajd of the girl Io the ruit. 
Tlie first uniform, costing about tS.SO, is provided by the company 
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wtthoot charge and a r^dacement mode wbcD necusary, but if the 
emplajte iranta two uaif omu at oncx, then tlie aeccmd one ia provided 
at wholesale coiL 

Wben the empkij'ee k*Tes the aervice of the companj', thai a uni- 
rcsM miwt be retuined befoie the enqiloyee receives her emploTinent 
(deaae tlq). 

Cafia with rubber b«tid (doth for oxder weather and net for iammer) 
■boiild be fnmiahed with ea«h imifMin. 

Iliis a a very imjnrtant eUmmt, especially for n^ilii, as a woman's 
hair is likely to catch in moving machineiy, even a small motor hand 
drill. Beaides, this eliminates miuji difficult; si the haii may oth^- 
wiae liecoQK loosened and constantly in the way of the individu&L 

Aptmta are provided for muii activities as may soil the uniform 
nindly or pomanoitly — a rubberoid hptoD in the machine shop, for 



GiHa like to wear nlk storings and high-hed shoes or slippers. 

Tlie stocking should be of cotton and the aboea have low heeb. 
Otherwise the onployee wiU become greatly htigued, as the high bed 
pkcea the body in an unnatural portion and one cannot work to 
advantage standing. lUs was the cause of many women wanting to 
diange over to a "mtting job." 

Wearing of jeweby is not permitted. 
8. Seit-rocmu 

Each large depaitme^ has its rest-room for its employees, with a 
matron in charge. 

Admission is by spedal pass from the forelody, for proper iqipilation. 

It is best to have several such rooms in a large factory rather than 
one. as more convenient in an emergency and also preventing a great 
deal d wandering around the idant which otherwise would develop 
and csnse a waste of tune and confusion. • 

4. Btft-perioiU 

Eadi female employee is allowed a rest-period of not less than 
fifteen minutes eadi morning and eadi afternoon. 

5, DrmUnt-miler 

TUa is provided by drinking fountains. In the wanner mouths the 
water is iced by having the feed pipe coiled iu the bottom ol ordinary 
wooden, metal lined boxes in whidi ice is placed. 
0. LmeAton 

It b tbe pradioe of the factories obtaining the best results to serve 
at least hot soups, tea. coffee, or milk at the lundi hour. 

In some cases large restaurants are provided and the lundi hour of 
the men "staggered" with that of the women so that they eat sepa- 
rately or " staggered " by departments. 

In other coses "canteen" stands are found in various eecUons of th« 
factory where service it givm in selUng various kinds of food. etc. 
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It a ahnya best to have one of these for raen and another tot 
women. 

7. Safety and tanibOUm 

A very great percentage of women now entering industry are doing 
M with little previous factory experience, if any. 

Constant attention as to safety and sanitation miut be ^ven so as 
to have the newcomer feel that the medical department or nearby 
hospital or company physician is a Fira Aid rather than a LaH Aid. 

A scratch from fine wire may cause blood poisttti equally with a 

Every effort must be made to acquaint the girls and women of 
the large service the First Aid can rend^. 

8. Stxrelalioiu 

In many hctories sex difficulties have arisen and tended to decream 
production. 

If tbe women are properly Enducted into industry through trmning, 
properly supervised by a matron on the production floors, properi; 
dressed in a nnifram garb, all difficulties automatically disappear. 

Capaeitj/ 

The operating capadty of tbe entire truning department is two 
hundred and St^ pasons at one time, llie training will turn over 
about once a week on an average thus providing trained wotkers at 
tbe rate of 10,000 a year or less as the factory needs. 

Contrast this with a condition found in one of our largest plants 
where the factory needed two thousand trained workers a monlh and 
the training department was produdng only at the rate of 100 a 
month. 

lite Cuctiss accompUshment shows that a large comprehensiva 
plan and service is readily feasible if only the factory management 
insists upon it. 

FhtibaOy 

"ne usual custom and tradition of operation schools as a whole 
is on an anatuil baaii with all instructors contracted for on an ».TiTiiif (l 

lliese conditions must be entirely forgotten in intensive training 
of factory woiters. 

The basil dement in a training department is ita jUxibilitg. A sec- 
tion for training may operate for one week or two weeks or months. 
It must be conditioned upon factory need*. 

This means that the instructor can best be taken from the depart- 
ment for which the training is required and when the quota of trained 
peoi^e is filled, the instructor goes back on the regular production 
Boor and assists not only in production, but also in following up the 
people trained. 
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TRAINING COUBSES FOR VOCATIONAL TEACHERS 

Onb ot tile great problems connected with vocational education 
is tiie systematic training of a aufficient number of instructors tor 
existing and proposed vocational schools. 

A. Types of teachers required in day industrial school. 

1. Shop teacher — to give shop practice. 

2. Technical teacher — to give related trade knowledge 
for industrial mtelligence. 

S. Academic teacher — to give geateral education. 

B. ^rt-time or continuation school. 

1. Technical teacher. 

2. Shop teacher (sometimes). 
C Ev^iing trade or industrial school. 

1. Shop teacher. 

2. Tecjmical teacber. 

(The shop and technical instructors are the teachers that give 
mstruction which directly improves the efficiency of the student in 
his trade, and are spoken of as vocational teachers. The academic 
teaehav are considered as non-vocational teachers.) 

Experience shows that the academic or non-vocational teacher 
has a definite place in the organization of a full-time day industrial 
Bchod, but not in tlie part-tJme or contjnuation or evening indus- 
trial classes. Pupils in a continuation and evening school have 
intensely practical aims in attending sdiool, and are not willing to 
study systematically the ordinary academic subjects. This in- 
struction must be imparted in an incidental way. as the need of 
h appears, in teaching applied mathematics, applied sci^ice, etc. 

An analysis of vocational schools shows that any system for the 
trainmg of teachers must provide for three distinct types: shop 
teacher, technical teacher, and academic teacher. 

A. Qualifications of the shop teacher. 
1. Age, 25-^0. 
8. Personality — win the respect of boys. 

5. Trade knowledge — know his trade as fully as a joumey- 

4. Technical knowledge of his trade — command of draw- 
ing, mathematics, and seieoee ot his trade. 

6. General education — equivalent to at least an elemen- 
tary-school graduation. 
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6. Principles Bnd methods of teacMog vocational educa- 
tion — that is, to understand the aim and purpose of 
his work, and to know how to handle a class in the 
shop, etc 

7. Ability to tnin boys to be skilled workers. 

B. QoalificationB of a technical teacher or teacher of reJated 
subjects. 

1. Age, 25-40. 

i. F^sonality — win the respect ol boys, 

3. Trade knowledge — experience and familiarity with the 
processes of the trade, such aa will equip to teach the 
mathematics, science, or drawing underlying the trade. 

4. Technical knowledge — ability to teach the technical 
subjects by preparation of not less than two years be- 
ytmd the highest grade he is to teach. 

B. General education — equivalent to a high school. 

6. Principles and methods of teaching vocational education, 
so as to understand the wm and purpose of his work 
and to know how to prepare and conduct classroom 

7. Ability to apply, in a practical way, technical subjects 
to trade problems. 

C. Qualifications ot the academk: or noD-vocational teacJier. 

1. Age, 85-40. 

8. Personality — win the respect of boys. 

5. Trade knowledge: 

a. Appreciation ctf ccHiditions and problems of modem 
industry. 

b. Knowledge of the more common tools and ma- 
chines. 

c KnowIe4^ of the common trade processes carried 
on in the schotJ. 

d. Natural mechanical ability. 

e. Experience as a wage^^amer, 
4. Technical knowledge. 

a. Applied science. 

6. Genial education. 

a. Normal school or college. 
0. Principles and methods of teaching. 

a. Vocational education (technical subjects). 
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b. General education. 
(1) English. 
(«) Civics. 
(S) Economics. 
7. Ability to organize material and teach tTie same so as 
to interest the pupil and as far as possible have it func- 
tion in the life of the pupil. 
Any scheme for the training of teachers should provide facilities 
for the training before entering the service and tor the training of 
teachers in the service. This means at least an evening course 
and a day course if possible. 

The advantages of the day course are: 

1. Efficient traming, because the pupil's full time is givrai. 

2. Possible to have considerable practice in all types of 
vocational schools. 

Disadvantages: 

1. Only able to reach a few students — mechanics are not 
willing to give up positions. 
He advant^es of evening courses: 

1. Possible to reach a large number of mechanics without 

loss of pay to them. 
«. Reach t«achen already in the service. 
Disadvantages: 

1. Unable to have practice teaclung in the day school. 
Therefore the most promising plan for the shop teachers is the 
evening course. A day course may be provided for the training of 
technical and academic instructors. 

A training course of two years should be provided for shop 
instructors, evenings; an evening course (two years) for technical 
and academic teachers, and a day course should also be provided 
for technical and academic teachers. 

Two YSABS' EVBNINO TBAIMINa CoDBSE lOB TxACHBBS 

Course for shop instructors. 

Principles and methods of teaching vocational sub- 
jects 60 hours 

Industrial science and mathematics 00 hours 

Special methods and practice teaching (shop) : 

Methods in shop instruction are to be given for 

each separate trade by a practical joum^man of 

the trade, who is an experienced trade teacher 120 hours 
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Cotme for tedmical inrtructoTS. 

Princiidem and methods of teaching Tocatiooal sub- 
jecta 60 hoim 

Industrial idence and mathematica 60 hours 

Special methods and practice teaching: 
Science (shop and applied) 
liistbeinatica (ahop uid api^ied) 

Drawing (ahop and applied) 120 hours 

Conrse tor academic (non-Tocaiional subjects) instru<:ti»«: 

Frinciplefl and methods <A teaching vocational sub- 
jects 60 hours 

Industrial science 80 hours 

Shop visits (different trades to become fonuUar with 
tools and apptianoes) SO hoars 

^>edal methods and practice teaching: 



Civics 

History , 60 hours 

EkTBAHCB RXQVIBEIEENIS TO ETXNIHQ l^tACnNQ COCBSKS 

To be admitted to the training course a person must possess the 
tollowing qualifications: 

Shc^ instmctor: 

Age — Not leas than twenty-five nor more than thirty-five years 
of age. 

Trade experience — A minimum trade exp^ence of eight years, 
three of which must be equ]val«ait to apprenticeship experi- 
ence. 

Educational qualifications — Graduation from an elementary 

' school or its equivalent. 

Personality — Good physical condition and personal character- 
istics. 

Technical instructor: 

J^ — Not less than twenty-five nor more than thirty-five 
years of age. 

Trade experience — A minimum trade experience of eight years, 
three of which must be equivalent to apprenticeship experi- 
ence in one of the trades, under the trade experience of the 
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abop instructor, or a trainmg in a trade, in a technical scbod, 
or engineering department of a school that will give the indus- 
trial and trade experience which will enable him to teach the 
rdated trade subjects in sudi a way as to meet the needs of 
(Tocational) tbe worker in the trades taught in tlie schools, 
of the state or local community. 

Educational qualifications — Graduation from a high school, 
and a technical training in applied mathematics through cal- 
culus; applied science tlirough applied mechanics; applied 
electricity, applied chemistry, and drawing to the extent of 
two years above the vocational school. 

Personality — Crood pbi^sical condition, and posonal diaracter- 
istics. 

Academic instructor: 

Age — Not leas than twenty-five nor more tliaii thirty-five years. 

Technical knowledge — A knowledge of industry and trade as a 
wage-earner or amateur mechanic 

Educational qualifications — Graduation from a high school, 
and an academic training which might be represented by two 
yean above the high school, 

Teadiing esperience — Three years' successful experience in 
teaching above the sixth grade, and special ability in handling 
retarded pupils. It is absdutely necessary for a teacb^ to 
have a genuine interest in mechanical subjects and appren- 
tices. 

Personality — Good physical cioidition and personal chsrscter- 
iaticB. 
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HOW TO STUDY 

AND 

TEACHING HOW TO STUDY 

By F. H. McMURRY 

Every teacher, student, and parent should read this 
book, — perhaps the most fundamentally important 
educational book that has recently appeared. 

Some of the questions which are fully and fte(p- 
fully answered in the book: 

Why young people tuve not been leunlng to ttody cSeo- 
tlvely. 

The changes neceuaryto be made In the uhooli In order 
that they may leant to study properly. 

How the large amount of waate In home study can be pr^ 
Tented. 

How adults should study. 

To what extent children have the native capacity and ex- 
perience necessary for fruitful stndy. 

What can be done towards teaching even the youngest 
children to form the right habits of study. 

Pritt, f i.jo o^, 
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